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PEEFACE. 


This  book  is  chiefly  therapeutical  in  its  scope,  and 
is  intended  to  be  a  rational  guide  to  the  student 
and  practitioner  of  medicine  in  the  treatment  of 
disease.  At  the  same  time  the  Materia  Medica  has 
not  been  sacrificed.  On  the  contrary,  it  will  be  found 
to  be  set  forth  in  detail  by  the  adoption  of  a  7iatiiral 
and  concise  aiTangement,  wliich  presents  the  subject 
in  such  a  form  that  it  can  be  quickly  appreciated 
and  easily  remembered.  The  author  attaches  im- 
portance to  the  plan  which  he  has  adopted  in  the 
description  of  the  Special  Therapeutics,  and  which  con- 
sists in  systematically  tracing  the  physiological  action 
and  uses  of  the  difierent  drugs  in  their  passage 
through  the  body,  from  their  first  contact  with  it 
locfdly  until  they  are  eliminated  in  the  secretion. 
In  the  part  of  the  manual  devoted  to  General  Thera- 
peutics he  has  further  departed  from  the  ordinary 
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aiTaaigement,  by  discussing  the  actions  and  uses  of 
remedies,  not  iinder  the  headings  of  ai-tificial  groups, 
but  of  the  physiological  systems  of  the  body — 
digestion,  respiration,  etc.,  so  as  to  conduct  the  stu- 
dent from  facts  with  which  he  is  familiar  to  the  great 
principles  of  treatment.  In  using  the  book,  the  first 
year's  student  is  recommended  to  confine  his  attention 
to  the  Materia  Medica  proper ;  and  under  the  action 
and  uses  of  the  drug.s,  to  read  only  the  words  printed 
in  thick  type. 

The  author  gratefully  acknowledges  the  valuable 
assistance  which  he  has  received  in  the  prepa- 
ration of  the  work  from  his  friends  Dr.  Quain, 
Dr.  Lauder  Brunton,  and  Dr.  Frederick  Roberts; 
from  his  brother,  Dr.  William  Bruce  of  Dingwall : 
from  Mr.  Woodhouse  Braine,  who  kindly  sketched 
the  section  on  the  use  of  anaesthetics;  and  espe- 
cially from  his  friend  and  former  class-assistant, 
Mr.  A.  C.  N.  Goldney,  who  has  relieved  him  of 
much  labour  by  superintending  the  pharmaceutical 
portions,  drawing  up  lists,  and  compiling  the  index. 

The  many  standard  treatises  on  Materia  Medica 
and  Therapeutics  in  this  and  other  countries  have 
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been  freely  consulted,  especially  Nothnagel  and  Ross- 
bach's  "  Arzneimittellehre,"  Husemann's  "Arznei- 
mittellehre,"  the  works  of  Wood  and  Bartholow,  and 
the  useful  volumes  of  Squire  and  Martindale. 
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INTEODUOTIOK 

Materia  Medica  and  Therapeutics  relate  to  the 
use  of  drxigs  in  the  treatment  of  disease.  The  place 
which  these  subjects  occupy  in  the  Medical  Sciences 
lies,  therefore,  between  Chemistry,  Botany,  Anatomy, 
and  Physiology  on  the  one  hand,  and  Medicine  and 
Surgery  on  the  other  hand ;  whilst  they  stand  side  by 
side  with  Pathology,  the  other  stepping-stone  from 
the  more  purely  scientific  to  the  more  strictly  practical 
portions  of  professional  education.  The  student  will 
now  be  able  to  turn  to  account  his  acquaintance  with 
chemistry  and  biology,  and  to  appreciate  the  fact  that 
these  sciences  are  the  true  foundations  of  all  profes- 
sional knowledge ;  and  when  he  has  reached  the  end 
of  the  volume  he  may  anticipate  with  some  confidence 
a  personal  introduction  to  the  treatment  of  disease. 

Let  us  consider  what  subjects  are  comprised  under 
the  title,  "  Materia  Medica  and  Therapeutics." 

ITIateria  medica.— This  term  is  applied  to  the 
materials  or  substances  used  in  medicine,  then-  names, 
sources,  physical  characters,  and  chemical  properties^ 
the  preparations  made  from  them,  and  the  doses  in 
winch  they  may  be  given. 

Tlierapcutics  relates  to  the  treatment  of  disease, 
the  word  signifying  healing,  from  depaire^co,  I  attend, 
heal,  or  trecU.    It  includes,  therefore,  all  that  relates 
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to  the  science  and  art  of  healing,  not  merely  by  the 
application  of  the  materia  medica  to  the  treatment  of 
disease,  but  by  the  use  of  remedial  measures  of  every 
kind,  including  diet,  climate,  baths,  clothing,  nursing, 
and  the  numerous  other  means  which  may  be  com- 
bined to  restore  health,  not  the  least  important  being 
surgical  treatment,  or  surgical  therapeutics.  _  This 
definition  is  manifestly  far  too  comprehensive  for 
our  present  purpose,  which  is  concerned  only  with 
medicinal  therapeutics,  i.e.  the  uses  of  the  materia 
medica.  When  this  subject  is  discussed  under  the 
head  of  each  article  of  the  materia  medica,  as  it  comes 
before  us  in  natural  order,  it  is  known  by  the  name 
of  the  special  therapeutics  of  that  article.  Materia 
medica  and  special  therapeutics  will  constitute  the 
first  part  of  the  work. 

When  the  numerous  and  complex  facts  of  special 
therapeutics  are  collected  and  examined,  certain  great 
principles  may  be  educed  from  them,  unfortunately 
still  very  far  from  being  perfect,  but  sufficient  to  fur- 
nish the  ground-work  for  a  science  of  general  thera- 
peutics. This  portion  of  our  subject  will  be  con- 
sidered in  the  concluding  part  of  the  work. 

Certain  other  terms,  variously  related  to  the  pre- 
ceding, must  here  be  defined  : 

Pharmacodynamics  {(pdpixaKov,  a  drug,  and 
Sym/it9,  power)  is  a  convenient  name  for  that  part 
■of  om-  subject  which  relates  to  the  action  of  drugs 
upon  the  healthy  individual,  that  is,  the  physiological 
action  of  drugs.  In  the  first  part  of  this  work  the 
term  action "  will  simply  be  used  to  express  the 
same  meaning.  .  . 

Pharmacology  {<\>aptiaKOV,  a  drug,  t\^^t  is,  eituer 
a  medicine  or  a  poison)  is  a  term  which  has  been 
employed  in  two  senses.  With  the  older  wntcrs  in  th.s 
runtiy  it  is  the  science  that  relates  to  the  chemical 
•and  physiological  ..properties  of  drugs,  their  selection 
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and  preparation,  the  extraction  of  their  active  prin- 
ciples, and  the  combination  of  these  with  others. 
More  recently  pharmacology  has  come  to  be  used  in  a 
wider  sense,  and  to  include  the  whole  subject  of  ma- 
teria medica  and  therapeutics,  for  which  it  is  a  short 
and  convenient  term. 

Pharmacy  is  the  name  applied  to  the  art  which 
corresponds  with  the  science  of  pharmacology,  the  art 
of  making  the  preparations  indicated  or  ordered  by 
the  pharmacologist,  and  of  dispensing  the  combinations 
prescribed  by  the  thei-apeutist.  In  such  a  work  as 
the  present,  the  details  of  pharmacy  must  be  mainly 
omitted.  They  have  to  be  learned  practically  in  the 
dispensary  or  pharmaceutical  laboratory,  not  by  rote 
from  a  book. 

The  Pharmacopfcia. — The  number  of  drags 
used  from  time  immemorial  is  enormous,  and  compara- 
tively few  are  now  believed  to  be  really  useful,  To 
separate  the  valuable  materice.  medicce  from  those  sup- 
posed to  be  worthless,  books  have  been  published  from 
time  to  time  by  the  governments  or  medical  authori- 
ties of  different  countries,  which  furnish  an  authorita- 
tive list  of  the  drugs  generally  recognised  and  used  by 
the  profession,  and  the  preparations  made  from  them, 
which  have  thus  become  "  officinal"  or  official.  These 
books  are  known  as  pharmacopoeias  {(j)dp/u,aKOv,  a 
drug,  and  Troiew,  /  make).  In  this  country  we  have 
the  British  Pharmacoposia,  which  provides  us  with  a 
tolerably  accurate  list  of  the  drugs  and  preparations 
m  use  at  the  time  of  its  publication.  But  as  pharma- 
cology IS  a  rapidly-advancing  science,  especially  from 
the  direction  of  chemistry  and  pharmacodynamics,  and 
as  opinion  is  very  unsettled  on  the  subject  of  thei-a- 
peutics,  the  pharmacopoeias  of  different  countries  differ 
greatly  ;  and  the  pharmacopceia  of  any  given  country 
neither  is  accepted  at  the  time  of  its  publication  as 
perfect  in  itself  and  to  be  followed  as  an  article  oF 
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faith,  nor  remains  a  correct  representation  of  profes- 
sional opinion  for  any  great  length  of  time.  It  is, 
however,  an  invaluable  medium  of  communication 
between  the  pliysician  and  the  pharmaceutical  chemist, 
whom  it  furnishes  with  formulae  for  a  great  variety 
of  preparations  of  definite  composition,  and  an  im- 
mense amount  of  information  respecting  drugs  which 
is  necessary  in  combining  these,  or  in  devising  fresh 
prejDarations. 

Plan  of  the  Materia  Medica. — In  the  Pharma- 
copoeia the  materise  medicse  and  their  preparations 
are  arranged  al])habetically  for  convenience  of  refer- 
ence, but  in  a  systematic  treatise  they  must  be  dis- 
cussed in  natural  order. 

The  following  plan  will  be  adopted  in  these 
pages  : 

Patit  I. — The  Inorganic  Materia  Medica. 

Group  1.  Alkalies  and  Alkaline  Earths. 
„     2.  Metals. 
„     3.  Metalloids. 
,,     4.  Acids. 
,,     5.  Water. 

„     6.  Carbohydi-ates  and  other  Carton  Compounds. 

Part  II. — The  Organic  Materia  Medica. 

Group  1.  The  Vegetable  Kingdom. 
„     2.  The  Animal  Kingdom. 

Each  article  will  be  discussed  under  several  distinct 
and  definite  headings,  which  are  as  follows :  The 
names  of  the  drug,  in  Latin  and  in  English,  its  chemical 
formula,  if  any,  and  the  definition  of  its  nature  ;  its 
source;  its  characters;  its  composition;  its  doses; 
and  the  j)reparations  made  from  it. 

A  srenera]  reference  must  here  be  made  to  each  of 
these  headings. 

Names,  nature,,  and  sources  of  drugs.— These 
are  sufficiently  indicated  by  the  above  plan  in  the  case 
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of  the  inorganic  materia  medica.  It  includes  many 
of  the  chemical  elements,  and  a  great  variety  of  com- 
pounds of  the  same. 

Vegetable  drugs  are  derived  from  entire  plants, 
including  fungi  and  lichens,  stems  (woods),  green  tops 
and  twigs,  roots  and  rhizomes,  barks  and  leaves,  buds, 
ilowers,  parts  of  flowers  and  flowering  tops,  fruits  and 
seeds  ;  and  various  vegetable  products,  including  fixed 
and  volatile  oils,  resins,  oleo-resins,  balsams,  gums, 
gum-resins,  inspissated  juices  and  secretions.  The 
animal  materia  medica  includes  entire  animals,  portions 
of  animals,  and  products  yielded  either  during  life  or 
after  death. 

The  methods  for  obtaining  the  drugs  will  generally 
be  given,  and  must  be  learned  by  the  student,  who 
should  repeat  for  himself  as  many  as  possible  of  the 
easier  processes.  Most  of  these  are  already  familiar  to 
lum  in  chemistry,  such  as  solution,  filtration,  evapora- 
t%on,_  crystallisation,  precipitation,  decantation,  subli- 
mation, distillation,  destructive  distillation,  digestion 
and  washing.  A  few  specially  pharmaceutical  pro^ 
cesses  will,  however,  require  to  be  defined  : 

Ptdverisation,  the  powdering  of  drugs,  is  done  on 
a  large  scale  in  powerful  drug-mills.  On  a  small  scale 
It  may  be  done  by  simple  trituration  (triturare,  to 
pound),  or  powdering  in  the  dry  state;  by  levigation 
{levigare,  to  make  smooth  or  fine),  or  rubbing  down 
with  the  aid  of  a  little  fluid,  the  resulting  paste  being 
afterwards  dried;  or  by  mediate  pulverisation,  in 
which  some  very  hard  substance  or  medium  is  mixed 
with  the  drug  m  order  to  break  up  its  substance 
si/Zg^  ^'     ^^"^'^^^^^    'l^^gs    necessarily  require 

consSlf'^ff-^'^"'"'^''''-^""^'  *°  ^^^^  ox,t) 

consists  in  diffusmg  an  insoluble  powder  in  water 

ToT^rV""'  '^T-^'-  *°  decanting 
the  fluid;  allowing  this  again  to  settle  for  a  longe? 
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time,  so  as  to  deposit  a  second  or  finer  size  of  powder, 
and  again  decanting  ;  and  repeating  the  operation 
indefinitely  imtil  an  extreme  degree  of  fineness  has 
been  reached. 

Lixiviation  {lix,  a  lye)  is  a  process  of  washing  an 
ash  or  crude  mixture  of  solids,  for  the  purpose  of  dis- 
solving out  the  constituents  in  the  form  of  a  lye,  or 
water  impregnated  with  salts. 

Maceration  and  Percolation  are  described  under 
Tincturce  (page  15). 

Characters. — This  part  of  the  description  must  be 
studied  practically.    Using  the  Manual  as  his  guide, 
the  student  must  examine  specimens  of  drugs,  and 
note  respecting  each  article  its  general  appearance  to 
the  eye,  whether  liquid, solid,  crystalline,  etc.;  its  coloitr, 
its  weight,  its  smell,  and  its  taste  (if  non-poisonous) 
If  convenient,  his  examination  of  the  drug  should 
follow  the  pharmacopoeial  account  farther,  and  include 
the  determination  of  its  reaction ;  of  its  solubility  in 
water,  alcohol,  etlier,  oUs,  etc.  ;  and  of  the  effects  of 
heat  on  its  volatility,  fusibility,  etc.    Other  important 
chemical  properties,  bearing  on  its  pharmaceutical 
applications,  may  have  to  be  studied,  especially  its 
incompatibility  with  other  drugs,  which  prevents  their 
combination  in  preparations.    Along  with  the  charac- 
ters, in  many  instances,  certain  tests  are  given,  which 
introduce  the  student  to  the  subject  of 

Impurities,  and  the  methods  of  distinguishing 
substances  so  like  each  other  as  to  be  very  readily 
confounded.  Impurities  may  be  tlie  result  of  the 
imperfect  selection,  preservation,  or  preparation  ot 
drucrs,  including  chemical  decomposition  ot  every 
kind  •  or  of  fraudulent  adulteration.  Similarity  is, 
of  course,  a  matter  of  accident,  but  may  give  rise  to 

serious  error.  .  .  j 

The  tests  of  purity  applied  to  imrganic  drugs 
are  mainly  such  as  are  familiar  to  the  student  of 
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chemistry ; 
commou  of 
all  : 


and  to  avoid  constant  repetition,  the  most 
them  will  be  represented  here  once  for 


1.  Impurities 
derived 
from  the 
sources  of 
the  drug,  or 
formed  in 
the  process 
of  manuf ac- 
ture  and 
imperfectly 
removed. 


2.  Impurities 
derived 
from  the 
apparatus 
used. 

3.  Insufficient  1 
strength.  ) 


Impurity. 
'Water. 

Organic  matter. 
Sulphuric  acid. 

Hydrochlofic 

acid. 
Phosphoric 

acid. 

Carbonic  acid. 

Sulphurous 

acid. 
Nitric  acid. 

Lime. 


Arsenic. 

Metals,  es- 
pecially lead, 
iron,  and 
copper. 


Detected  by. 
Bibulous  papnr  ;   dampness  ; 

loss  of  weight  by  heat. 
Colour. 

White    precipitate  with 
BaCl^. 

White    precipitate  with 

AgNOa. 
Yellow  precipitate 


AgNOg,  soluble  in 
and  in  NH4HO. 


with 
HNO, 


Precipitate  with  lime-water ; 

eii'ervesces  with  acids. 
Zinc  and  HCl  yield  H2S. 

H2SO4  andFeSO^  give  abrown 
ring  between  the  two  fluids. 

White  precipitate  with 
oxalate  of  ammonia  or  with 
CO2. 

Yellow  precipitate  with  H^S. 

Precipitates  with  (NH4)2S,  or 
H,S  ;  and  special  tests. 


4.  Fraudulent 
adultera- - 
tions. 


f Various  colored 
earths. 
Cheap  salts. 
Starch. 
Sugar. 


Volumetric  test 

Non-volatility ;  insolubility 

in  HNO3. 
Various  tests. 
Blue  colour  with  iodine. 
Evaporation  ;  quantitative 
test. 

In  the  case  of  organic  drugs,  impurities  are  chiefly 
to  be  detected  by  careful  physical  examination  and 
special  quantitative  tests. 

Composition.— The  composition  of  the  inorganic 
drugs  IS  expressed  by  their  name  and  formula.  On 
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the  other  hand,  the  organic  drugs  are  frequently 
highly  complex,  the  chief  proximate  principles  being 
the  following  :  Fixed  oils,  volatile  oils,  resins,  oleo- 
I'esins,  gums,  gum-resins,  balsams,  pectin,  alkaloids, 
acids,  neutral  substances,  glucosides,  starch,  sugar, 
cellulose,  albuminous  substances,  ferments,  colouring 
matter,  salts,  and  extractives.  Some  of  these  demand 
general  consideration. 

Fixed  oils  are  extracted  by  expression  (if  possible, 
without  the  aid  of  heat)  from  the  seeds  or  fruits  of 
plants,  or  from  animal  tissues.  They  are  composed  of 
oleate,  with  palmitate  and  stearate  of  glyceryl ;  that 
is,  are  compounds  of  fatty  acids  (oleic,  palmitic,  and 
stearic,  as  well  as  of  other,  less  common)  with  the 
radical  glyceryl,  C3H5.  With  caustic  alkalies  or 
metallic  oxides,  they  form  soaps,  the  metal  displacing 
the  glyceryl,  which  is  hydrated,  and  becomes  glycerine, 
C3H53HO. 

Volatile  Oils;  Resins;  Oleo-resins ;  Balsams.— 
Volatile  oils  are  obtained  by  distillation  from  entire 
plants,  flowers,  fruits,  or  seeds.  Most  of  them  are 
colourless  when  pure,  and  highly  aromatic.  They 
consist  of  a  liquid  hydrocarbon  or  elasopien,  genei-ally 
isomeric  or  identical  with  terpene,  the  hydrocarbon  of 
oil  of  turpentine,  CioH,„ ;  and  of  an  oxydised  hydro- 
carbon, usually  a  solid  body,  or  stearopten,  like 
camphor,  C,„H,oO.  A  few  volatile  oils  contain  sul- 
phur and  nitrogen.  Further  oxydation  converts  a 
portion  of  volatile  oils  into  resins,  solid,  brittle,  non- 
volatile bodies,  and  thus  gives  rise  to  oleo-resins, 
which  can  be  broken  up  into  their  two  constituents 
by  distillation.  Resins  or  oleo-resins  yielding  benzoic 
or  cinnamic  acids  are  called  balsams. 

Gums  are  exudations  from  the  stems  of  ]-.lants. 
They  consist  of  two  rather  complex  carbohydrates, 
arabin,  C,,H.,.,0,„  and  bassorin,  C,,H,,0,o,  which  play 
the  part  of  acid  radicals,  and  exist  in  gums  as  salts  ot 
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magnesium  and  potassium.  Arabin  is  soluble  in 
water;  bassorin  is  not  soluble,  but_  swells  into  a 
gelatinoid  mass.  Pectin,  vegetable  jelly,  O32H40O.8, 
4H.,0,  occurs  in  a  few  medicinal  plants,  and,  like  the 
mucilage  yielded  by  several  others,  is  allied  to  gum. 
Gum-resins  are  natural  or  artificial  exudations  from 
plants,  containing  various  proportions  of  gums  and 
resins,  or  more  frequently  of  gums,  resins,  and  volatile 
oils. 

Alkaloids  are  active  principles  formed  within 
plants,  which  resemble  alkalies  in  turning  red  litmus- 
paper  blue,  and  form  salts  with  acids.  As  a  rule, 
they  are  crystalline  solids,  rarely  liquids ;  sparingly 
soluble  in  water,  but  readily  in  alcohol,  the  solution 
being  intensely  bitter. 

Organic  acids  of  great  variety  exist  in  plants, 
combined  with  the  inorganic  bases,  such  as  potash  and 
lime,  with  alkaloids,  or  possibly  free. 

Neutral  substances  are  a  very  large  and  mixed 
group,  including  the  carbohydrates,  such  as  starch, 
sugars,  gums,  etc.  ;  albuminous  bodies,  which  occa- 
sionally act  as  ferments  ;  a  few  bitter  principles  ;  and 
glucosides. 

Glucosides  are  chiefly  neutral  bodies,  capable  of 
being  decomposed  in  the  presence  of  water  into 
glucose  and  a  second  substance,  different  in  each 
instance. 

The  remaining  constituents  of  organic  drugs  do 
not  call  for  special  notice. 

Dose. — The  Pharmacopceia  suggests  the  limits 
within  which  the  difTerent  substances  and  their  pre- 
parations may  be  safely  given  to  an  adult.  These 
must  be  carefully  learned.  The  principles  of  dosage 
will  be  presently  discussed. 

Preparations. — The  list  of  preparations  made 
from  the  drug,  with  the  principal  ingredients,  strength, 
and  doses  of  each,  will  conclude  the  account  of  its 
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pharmacy.  This  subject  demands  special  cousidera- 
tion  here. 

Most  of  the  materia  medicEe  possess  such 
characters  that  it  is  absolutely  necessary  to  pre- 
pare them  for  administration.  Thus,  if  we  take, 
as  examples,  Sulphur,  one  of  the  elements ;  Potassii 
lodidum,  a  crystalline  salt ;  Chloroformum,  a  liquid 
compound  of  chlorine  and  formyl ;  Colocynthidis 
Pulpa,  the  dried  pulp  of  a  fruit ;  Jalapa,  a  tuber ; 
and  Cantharis,  a  dried  beetle ;  it  is  manifest  that 
few  of  these  can  be  brought  into  useful  contact 
with  the  body  in  their  native  form.  Preparations 
must  be  made  from  them,  and  for  several  reasons  we 
must  have  a  variety  of  prejmrations.  First,  as  we 
have  just  seen,  substances  are  very  various  ;  secondly, 
a  substance  may  contain  several  active  principles, 
soluble  in  different  media,  which  it  may  or  may  not 
be  desirable  to  exti-act  together  or  separately  ;  thirdly, 
we  constantly  wish  to  obtain  combinations  of  drugs, 
so  as  to  increase,  diminish,  or  otherwise  modify  the 
action  of  each,  or  to  obtain  combined  action  ;  fourthly, 
we  must  provide  for  variety  of  administration  or 
application,  externally  or  internally,  to  act  on  a  part 
or  to  enter  the  blood  by  any  of  the  methods  of  ex- 
hibition to  be  presently  described ;  and  we  must  be 
ready  to  meet  the  tastes  and  fancies  of  patients  witli 
respect  to  pills,  powders,  etc.,  as  well  as  the  necessities 
of  circumstances. 

The  following  is  a  list  of  the  different  kinds  of 
preparations  in  the  British  Pharmacopoeia.  A  com- 
plete list  of  each  will  be  found  in  the  synoptical  tables 
at  the  end  of  the  volume. 

Aceta,  Vinegars,  are  extractive  solutions  in  acetic 
acid  (not  vinegar). 

Aqu88,  Waters,  are  very  weak  simple  solutions  of 
volatile  oils  in  distilled  water,  obtained  by  distilling 
the  vegetable  products  or  the  volatile  oil.  Aqua 
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CamphorfE  is  a  solution  without  distillation.  Aqua 
Cliloroformi  is  the  only  aqua  not  made  from  an  oil. 

Cataplasmata,  Poultices,  are  familiar  external 
applications.  They  generally  contain  linseed  meal  as 
their  basis. 

ChartSB,  Papers,  consist  of  cartridge  paper  coated 
with  an  active  compound  much  like  a  plaster. 

Confectiones,  Confections,  conserves,  or  electuaries, 
are  soft  pasty-looking  preparations,  in  which  drugs, 
generally  dry,  are  incorporated  with  syrup,  sugar,  or 
honey. 

Decocta,  Decoctions,  are  made  by  boiling  vegetable 
substances  in  water  from  five  to  twenty  minutes.  All 
decoctions  are  simple,  except  that  of  aloes  and  one 
of  the  decoctions  of  sarsa. 

Emplastra,  Plasters,  are  external  applications 
which  adhere  when  applied  to  the  body,  and  produce 
either  a  local  or  a  general  effect.  The  basis  in  all  is  a 
compound  of  fatty  substances  (resin,  wax,  lead,  soap, 
etc.),  and  is  intended  to  be  spread  on  linen,  leather,  or 
other  material. 

Enemata,  Enemas,  injections,  clysters,  are  liquid^ 
preparations  for  injection  per  rectum.  The  basis  is 
generally  mucilage  of  starch  or  water. 

EssentiSB,  Essences,  are  solutions  of  volatile  oils  in 
four  parts  of  rectified  spirit,  i.e.  are  ten  times  the 
strength  of  the  ordinary  spirits. 

Extracta,  Extracts,  are  preparations  obtained  by 
evaporating  either  the  expressed  juice  of  fresh  plants, 
or  the  soluble  parts  of  dried  drugs.  They  are,  there- 
fore, of  several  kinds  : 

1.  Green  extracts. — The  juice  pressed  from  the 
bruised  plant  is  heated  to  130°,  to  coagulate  the  green 
colouring  matter,  which  is  strained  off  and  reserved. 
The  fluid  is  next  heated  to  200°,  to  coagulate  the  albu- 
men, which  is  separated  by  filtration  and  rejected.  The 
filtrate  is  now  evajjorated  at  140°  to  a  syrup,  the  green 
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colouring  matter  returned,  and  the  wliole  evaporated 
down  to  the  required  consistence.  Ex.  :  Extractum 
Aconiti. 

2.  Fresh,  extracts  are  prepared  like  green  extracts, 
but  there  being  no  colouring  matter,  the  juice  is  heated 
at  once  to  212°  Eahr.  to  coagulate  the  albumen,  filtered, 
and  evaporated  at  1 60°.    Ex. :  Extractum  Taraxaci. 

3.  Aqueous  extracts  are  prepared  from  drugs  by 
the  action  of  cold,  hot,  or  boiling  water  on  diy  drugs, 
and  subsequent  evaporation  to  a  proper  consistence. 
Ex.  :  Extractum  Calumbse,  Extractum  Gentiante. 

4.  Alcoholic  extracts  are  prepared  by  the  action 
of  rectified  spirit,  rectified  spirit  and  water,  or  proof 
spirit  on  dry  drugs,  and  evaporation  to  a  proper  con- 
sistence.   Ex.  :  Extractum  Physostigmatis. 

5.  Ethereal  extracts  are  prepared  in  various  ways ; 
viz.  (a)  By  percolating  with  ether  and  evaporating  the 
product :  Extractum  Filicis  Liquidum.  (b)  By  making 
an  alcoholic  extract,  macerating  this  in  ether,  and 
evaporating  :  Extractum  Mezerei  ^thereum.  (c)  By 
washing  the  drug  free  from  oil,  by  percolation  with 
ether,  before  making  an  aqueous  or  alcoholic  extract : 
Extractum  Ergotse  Liquidum. 

6.  Acetic  extract. — The  only  extract  of  this  kind, 
Extractum  Colchici  Aceticum,  is  made  like  a  fresh 
extract,  but  acetic  acid  is  added  to  the  crushed  corms 
before  expression,  and  evaporation  is  arrested  whilst 
the  mass  is  soft. 

7.  Liquid  extracts  are  prejaared  by  macerating 
the  drug  in  water,  evaporating  to  form  a  concentrated 
solution,  and  adding  a  little  spii-it  to  prevent  decom- 
position. Ex.  :  Extractum  Pareirre  Liquidum.  The 
process  is  modified  in  the  case  of  ergot  aud  filix  mas, 
as  described  under  ethereal  extracts. 

The  consistence  of  extracts  varies  much.  Some 
are  liquid ;  four  are  solid,  viz.  tliose  of  aloes 
(2),  haematoxylum,  and  krameria ;  five  are  soft,  viz. 
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the  acetic  extract  of  colchicum,  and  the  extracts  of 
cannabis  indica,  mezereon,  nux  vomica,  and  physo- 
stigma ;  the  rest  are  of  the  consistence  suitable  for 
forming  pills. 

Glycerina,  Glycerines,  are  solutions  of  substances 
in  glycerine.  They  are  suitable  either  for  further 
solution  or  for  application  locally. 

Infusa,  Infusions,  are  obtained  by  steeping  vege- 
table substances  in  water,  generally  near  the  boiling 
point.  The  infusions  of  calumba  and  quassia  are  made 
with  cold  water ;  those  of  chiretta  and  cusparia  with 
water  at  1 20°  Fahr.  Those  of  orange  and  gentian  are 
compound  ;  that  of  roses  contains  acid. 

Injectio  Hypodermica,  Hypodermic  Injection,  is  a 
strong  aqueous  solution  of  an  active  drug  for  admini- 
stration with  a  syringe  and  needle  under  the  skin. 

Linimenta,  Liniments,  or  embrocations,  are  prepara- 
tions suitable  for  application  by  rubbing,  anointing,  or 
painting.  All  liniments  contain  either  camphor,  oil, 
or  soap. 

Liquores,  Solutions  proper,  consist  of  substances 
other  than  volatile  oils  dissolved  in  water;  but  the 
preparations  of  many  are  complicated,  solution  being 
assisted  by  spirit,  acids,  ether,  lime,  other  salts,  or 
carbonic  acid  as  in  the  effervescing  liquores. 

_  Lotiones,  Lotions,  or  washes,  are  solutions  or 
mixtures  for  external  use  by  washing  or  on  lint. 
The  British  Pharmacopoeia  contains  but  two  lotions 
Lotio  Hydrargyri  Flava,  and  Lotio  Hydrargyri  Nigra. 

Melhta,  Honeys,  are  fluid  preparations  containin<^ 
a  large  proportion  of  honey. 

MisturaB,  Mixtures,  are  made  by  rubbing  up 
various  substances  in  water,  the  product  being  not 
a  solution,  but  a  mixture  only.  The  insoluble  sub- 
stances are  generally  suspended  in  the  water  by 
means  of  gum,  spirit,  or  milk.  Thev  are  frequently 
compound.  "  \.  j 


14     Materia  Medic  a  and  Therapeutics. 


Mucilagines,  Mucilages,  are  solutions  of  colloid 
substances  in  water. 

Oleum,  an  Oil,  is  a  solution  in  a  fixed  oil.  Ex.  : 
Oleum  Phosphoratum. 

Pilulse,  Pills,  are  soft  easily  divisible  masses, 
variously  composed  of  extracts  or  substances  naturally 
tenacious,  with  suitable  "  excipients,"  such  as  treacle, 
confection  of  roses,  or  powdered  liquorice.  They  are 
almost  all  complex.  The  substances  best  adapted  for 
giving  in  pill  form  are  such  as  are  not  conveniently 
given  in  fluid  form,  or  those  intended  to  act  slowly. 

Pulveres,  Powders,  are  compounds  of  dry  sub- 
stances reduced  to  powder  and  intimately  mixed. 

Spiritus,  Spiiits,  are  either  simple  or  complex. 
Simple  spirits  are  solutions  of  colourless  substances  or 
oils  in  rectified  spirit,  the  latter  of  the  strength  of  1 
in  50.  Ex.  :  Spiritus  Chloroformi,  Spiritus  Cajuputi. 
Complex  spirits  are  prepared  in  a  special  manner; 
e.g.  Spiritus  ^theris  Nitrosi. 

Succi,  Juices,  are  the  expressed  juices  of  the  fresh 
plants,  to  which  one-third  of  their  volume  of  spii-it 
has  been  added  to  preserve  them.  Limonis  Succus, 
Rhamni  Succus,  and  Mori  Succus,  are  not  preparations, 
but  natural  products. 

Suppositoria,  Suppositories,  are  solid  conical 
bodies,  composed  of  active  ingredients  and  various 
mixtures  of  fats  and  wax,  or  starch  and  soap,  adapted 
for  introduction  into  the  rectum,  where  they  are 
intended  to  melt. 

Syrupi,  Syrups,  are  fluid  preparations  containing 
a  large  amount  of  sugar. 

Tincturse,  Tinctures,  are  solutions  in  spirit,  either 
alone  or  combined  with  other  solvents.  They  may  be 
grouped  according  to  (1)  the  solvent,  (2)  the  process,  or 
(3)  the  ingredients. 

1.  Solvents. — Rectified  spirit  is  chiefly  used  when 
the  substances  contain  resin  or  volatile  oil,  as  in  cannabis 
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indica.  Proof  spirit  is  adapted  when  the  substances 
are  partly  soluble  in  water,  partly  in  spirit,  as  in  most 
tinctures.  Ammonia  is  employed  in  the  ammoniated 
tinctures  of  opium,  valerian,  quinine,  and  guaiacum  ; 
spirit  of  ether  in  Tinctura  Lobelise  iEtherea;  and 
tincture  of  orange  in  Tinctura  Quinise. 

2.  Processes. — {a)  Simple  solution  or  mixture. 
Ex.  :  Tinctura  Ferri  Perchloridi.  (6)  Maceration. 
Macerate  the  drug  in  the  spirit  for  seven  days  ;  press, 
if  necessary  ;  strain ;  and  add  sufficient  spirit  to  make 
one  pint.  Ex.  :  Tinctura  Opii.  (c)  Percolation.  Pour 
the  spirit  on  the  drug  packed  in  a  percolator,  and  add 
spirit  slowly  until  one  pint  is  collected.  Ex.  :  Tinctura 
Zingiberis  Fortior.  (0!)  Maceration  and  percolation. 
Macerate  the  drug  for  forty -eight  hours  in  part  of  the 
spirit ;  then  percolate,  adding  more  spirit  as  required  ; 
press,  filter  the  products,  mix  the  liquids,  and  add 
spiiit  to  one  pint.    Ex.  :  Tinctura  Digitalis. 

3.  Ingredients. — Tinctures  are  either  simple,  or 
compound,  i.e.  contain  more  than  one  active  substance. 
Ex  :  Tinctura  Benzoini  Composita. 

Trochisci,  Lozenges,  are  dried  tablets  of  sugar, 
gum,  mucilage,  water,  and  one  or  more  active  ingre- 
dients, uniformly  divided  or  previously  dissolved. 

TJnguenta,  Ointments,  are  mixtures  of  active 
substances  with  lard,  benzoated  lard,  suet,  wax,  or  oil, 
variously  combined  ;  or  with  simple  ointment.  The 
ingredients  are  either  thoroughly  mixed  or  melted 
together. 

Vapores,  Inlialations,  are  preparations  admini- 
stered in  the  form  of  vapour  or  gas,  disengaged  on  the 
union  of  the  ingredients. 

Vina,  Wines,  are  solutions  of  drugs  either  in 
sherry  (ex.  :  Vinum  IpecacuanhaB),  or  in  orange  wine 
(ex.  :  Vinum  Quinias). 

The  following  kinds  of  preparations  are  in  common 
use,  but  are  not  ordered  in  the  British  Pharmacopoeia : 
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CoUyria,  Eye-waslies. 

Gargarismata,  Gargles,  liquid  preparations  for 
application  to  the  fauces. 

Linctus,  Linctuses,  thin  confections  to  be  slowly- 
swallowed  in  small  doses  to  aifect  the  throat. 

Pessi,  Pessaries,  a  small  variety  of  suppositories 
for  administration  per  vaginam. 

Weights  and  ITIcasures:  Signs  and  Symbols. 

The  weights  of  the  British  Pharmacopoeia  are  the 
grain,  granum;  the  ounce,  tmcia ;  and  the  pound, 
librum;  with  their  conventional  symbols,  gr.,  3,  and 
lb.,  respectively. 

The  apothecaries'  scale  runs  thus : 

1  grain  :=  granum,  gr.  i. ; 

437'5  grains  —  1  ounce  =  tmcia,  ^j. ; 

16  ounces  =:  1  pound     librum,  Ib.i. 

It  is  very  common,  however,  although  not  officinal, 
to  employ  a  weight  between  the  grain  and  the  ounce, 
for  the  sake  of  convenience,  called  the  drachm,  3,  to 
signify  60  grains ;  not.  let  it  be  observed,  the  ^th 
part  of  an  ounce,  as  in  the  fluid  measures. 

A  20-grain  weight,  called  the  scruple,  9,  was 
formerly  in  general  use,  but  is  now  mostly  discarded. 

Measures. — The  measures  of  the  British  Pharma- 
copoeia and  their  symbols  are  the  minim,  minimum, 
min.,  or  iii;  the  fluid  drachm,  drachma  Jluida,  fl.dr., 
or /3;  the  fluid  ounce,  uncia  Jluida,  fl.oz.,  or  J'l; 
the  pint,  octarium,  O ;  and  the  gallon,  congitcs,  0. 

The  scale  is  : 

1  minim  =min.j.,  nvj. 

60  minims  :    1  fluid  driu^hm,  fi.dr.j.,/5j. 

8  fluid  divichms    -  1  fluid  ounce,  ti.oz.j.,/5j. 
20  fluid  ounces    =  1  piut,  O  j. 

8  pints  =  1  giillon,  C  j. 
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Relations  of  Weights  to  Measures. — 

1  minim  is  the  measure  of  0-91  grain  of  water. 

1  fluid  drachm  „  „  54-68       „  „ 

1  fluid  ounce     ,,  ,,  1  ounce,  or  437'5  grains  of  water. 

1  pint  ,.  „  1-25  lbs.,  or  8750-0     „  „ 

1  gallon  „  „  10  lbs.,  or  70000-0     „  „ 

Metrical  system. — The  metrical  or  decimal  system 
of  weights  and  measures,  -which  is  officinal  on  tlie 
continent  of  Europe,  may  possibly  come  to  be  adopted 
in  this  country,  as  being  in  many  respects  prefei-able 
to  the  other : 

'1  miUigi-amme  =  the  thousandth  part  o£  1  gramme  =  0-011  grm 

1  ceutigramme  =  the  hundredth       „  „  =0-01 

1  deciga-amme  =  the  tenth  =  O'l  " 

1  gramme  =  weight  of  1  cuhio  centimetre  of  water  at  4°C 

1  decagramme  =  ten  grammes  =    lo-Q  gnn 

1  hectogramme  =  one  hundred  grammes  =  100-0 

.1  kilogramme  =  one  thousand      „  =  1000-0  " 

Imillilitre  =     1  cuh.  centim.=  the  measure  of    1  grm  of  water 

1  centilitre  =     10       „  =  10 

1  decilitre  =  100  =  "  jqq  " 

Ihtre  =  1000      „  =  luoo  (1  kilo.) 

Relation  of  the  weights  of  the  British  Pharma- 
copoeia to  the  metrical  weights. — 

1  pound  —  453-5925  grammes. 
1  ounce  —   28-3495  „ 
1  grain  =     0-0648  „ 

and  conversely  : 

1  milligramme  =    0-015432  grain. 

1  centigramme  —    0-15432  „ 

1  decigramme  =    1-5432  „ 

1  gramme  _    15-432  „ 

1  kilogramme  =  2  lbs.  3  oz.,  119-8  gr.  =  16432-348  gr. 

Relation  of  the  measures  of  the  two  systems  to 
each  other. — 

1  gallon  =  4-543487  litres. 

Ipmt  =  0-567936    „    =  567-936  c.  centim. 

1  fluid  ounce  =  0-028396    „    —  28-396 
C— 8 
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1  fluid  di-achm  =.  0-003549  litre  =     3-.549  c.  centim. 
1  minim  =  0-000059    „     =     0-059  „ 

and  conversely  : 

1  cubic  centimetre  =  lo -4 32  grain  measui  es. 

1  litre  =  1  pint  15  oz.  2  drs.  11  min.  =  15432-348  „ 

Domestic  measures. — A  teaspoonful  is  a  con- 
venient but  not  quite  accurate  measure  of  1  fluid 
drachm ;  a  dessert-spoonful,  of  2  fluid  drachms ;  a 
table-spoonful,  of  half  a  fl.uid  ounce ;  a  wineglassful, 
of  1 J  to  2  fluid  ounces  ;  a  teacupful,  of  5  fluid  ounces ; 
a  breakfastcupful,  of  8  fluid  ounces ;  a  tumblerful, 
of  10  to  12  fluid  ounces.  Wherever  accuracy  is 
desired,  a  graduated  measure  glass  must  be  used. 
Some  "  drops "  being  twice  as  large  as  others,  it  is 
specially  dangerous  to  order  drops  of  powerfu]  reme- 
dies for  children. 

Action  and  uses  of  drugs.— The  precednig 
subjects  complete  the  information  furnished  by  the 
Pharmacopoeia ;  but  the  student  must  next  make  him- 
self acquainted  with  the  action  and  uses  of  each  drug, 
that  is,  its  i)harmacodynamical  and  therapeutical  rela- 
tions. In  the  following  pages  this  portion  of  the 
subject  will  be  discussed  under  four  distinct  heads, 
according  to  the  order  in  which  the  drug  afiects  the 
difi"erent  parts  of  the  body.    These  are  as  follows  :  _ 

1  Immediate  local  action.— When  a  medicme  is 
applied  to  an  exposed  surface,  it  may  produce  some 
effect  or  "  act  upon  "  it.  This  may  occur  either  exter- 
nally, i.e.  on  the  skin  or  exposed  mucous  surfaces,  such 
as  the  conjunctiva,  anterior  nares,  vagina,  etc. ;  or  intcr- 
nalhi—on  the  alimentary  canal,  especially  the  stomach 
and  intestines,  including  the  rectum.  Some  drugs 
have  no  further  action.  . 

2  Action  in  or  on  the  blood.— The  great  majority 
of  active  remedies  are  absorbed  into  the  blood  and 

'  enter  into  the  composition  of  its  plasma,  much  less 
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frequently  of  the  red  or  white  corpuscles ;  that  is, 
have  an  eflect  in  it,  but  little  or  no  effect  on  it.  The 
student  must  carefully  note  the  fact,  that  very  few- 
medicines  produce  their  characteristic  effect  by  acting 
I    upon  the  blood. 

3.  Specific  action. — Leaving  the  circulation,  drugs 
enter  the  tissues  and  organs,  alter  the  anatomical 
and  physiological  state  of  one  or  more  of  them,  and 
are  then  said  to  have  a  specific  action  upon  these. 
In  most  instances  this  is  the  characteristic  and  most 
important  part  of  the  action  of  the  drug. 

4.  Remote  local  action. — Medicinal  substances, 
having  passed  through  the  tissues,  are  finally  cast  out 
of  the  body  by  the  excreting  organs,  whether  in  the 
same  form  as  they  were  admitted,  or  as  the  products  of 
decomposition  in  the  system.  The  kidneys  are  the  great 
channel  of  escape  for  drugs;  the  lungs  ("breath"), 
skin,  bowels,  mouth,  mammary  gland,  and  all  mucous 
surfaces  and  wounds,  to  a  less  extent.  Whilst  thus 
passing  through  the  excreting  organs,  the  active  prin- 
ciples of  drugs  frequently  exert  a  further  or  remote 
local  effect  upon  them,  not  infrequently  resembling 
their  immediate  local  influence. 

Prescribing- — When  the  practitioner  desires  to 
employ  drugs  for  the  purposes  of  treatment,  he  turns 
to  his  knowledge  of  the  action  and  uses  of  the  materia 
medica,  selects  his  remedies,  and  proceeds  to  order  one 
or  more  of  them,  according  to  a  recognised  form  or 
formula,  which  is  called  a  'prescription.  This  is  a  very 
difficult  proceeding  when  first  attempted,  being  nothing 
less  than  a  serious  and  probably  sudden  practical  test 
of  one's  acquaintance  with  an  enormous  subject.  The 
beginner  should  know,  therefore,  what  points  are  spe- 
cially to  be  kept  before  him  under  these  circumstances. 
Briefly,  they  may  be  said  to  be  the  following  : 

1.  Selection  of  the  remedy.— This  is,  of  course, 
the  first  and  fundamental  proceeding  of  all.    It  is 
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intended  to  be  the  rational  result  of  as  accurate  a 
knowledge  as  can  be  gained  of  the  disease  which  has 
to  be  remedied,  and  of  the  means  at  our  command  of 
doing  so.  How  this  choice  is  to  be  made  will  be 
discussed  under  General  Therapeutics  in  the  third 
part  of  the  work. 

Idiosyncrasy. — Before  finally  deciding,  however, 
on  certain  drugs,  idiosyncracy  must  not  be  forgotten ; 
that  is,  the  peculiar  susceptibility  of  some  indi\dduals 
to  the  action  of  particular  medicines,  such  as  opium, 
mercury,  quinine,  essential  oils,  and  ipecacuanha.  In 
almost  every  instance  such  idiosyncrasy  means  in- 
creased susceptibility ;  unpleasant  or  even  dangerous 
results  following  an  ordinary  or  even  minute  dose. 
It  is  well,  therefore,  before  ordering  such  drugs,  to 
enquire  whether  the  patient  has  taken  them  pre- 
viously, and  if  not,  to  use  them  cautiously  at  first. 

2.  Selection  of  the  preparation.—  The  drug 
having  been  selected,  the  particular  pi-eparation  of  it 
will  be  selected  in  accordance  with  the  considerations 
discussed  under  the  head  of  vai-ieties  of  preparations. 
The  Pharmacopoeia  aifords  abundant  choice,  accordmg 
to  the  channel  by  which  it  is  to  be  administered. 
This  naturally  leads  us  to  consider  the 

MODES  OF  ADMINISTRATION  OF  DRUGS. 

(ffl)  By  the  skin,  or  mucous  membrane  continuous 
with  the  skin,  whether  simply  applied  or  rubbed  in  (lini- 
ment, ointment) ;  painted  on  (pigment) ;  worn  on  the 
skin  (as  a  plaster) ;  applied  in  a  state  of  fine  division 
by  fumigation,  with  or  without  sweating  ;  used  as  a 
gargle,  injection,  or  wash  ;  or  insuflBated  on  to  a  pait. 
The  effect  desired  is  usually  local  only,  but  it  may  be 
general,  many  drugs  being  absorbed  by  the  skin. 

(6)  By  the  mouth,  to  act  locally  on  the  alimentary 
canal,  and  to  be  absorbed  from  it,  especially  from  the 
stomach- 
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(c)  By  the  rectum,  (or  vagina  in  the  female),  in 
the  form  of  enema  or  injection  (fluid),  or  of  a  supposi- 
tory (solid).  Sometimes  drugs  cannot  be  administered 
by  the  mouth,  either  on  account  of  some  physical 
I  obstacle,  repugnance  on  the  part  of  the  patient,  or 
irritability  of  the  stomach ;  or  to  spare  the  strength 
generally,  and  the  stomach  especially,  in  conditions  of 
exhaustion.  Again,  the  action  desired  may  be  a  local 
one  on  the  rectum  and  pelvic  organs,  e.g.  to  relieve 
pain,  destroy  worms,  or  soften  retained  fasces. 

{cV)  By  injection  under  the  skin — subcutaneous 
or  hypodermic  injection,  or  into  the  tissues — inter- 
stitial injection  :  excellent  methods  of  admitting  some 
remedies  into  the  system  with  certainty  and  despatch, 
and  in  small  bulk. 

(e)  By  application  to  woiinds  or  diseased  sur- 
faces, as  lotions,  poultices,  gargles,  injections,  coUyria ; 
or  by  the  endermic  method,  i.e.  by  being  sprinkled  on 
a  blistered  surface. 

(/)  inhalation,  the  substances  being  some- 
times volatile,  and  intended  either  to  enter  the  blood 
through  the  pulmonary  capillaries,  e.g.  chloroform,  or 
to  act  directly  on  the  parts  to  which  they  gain  access  in 
the  form  of  smoke,  e.g.  cigarettes,  powders,  etc. ;  some- 
times medicated  watery  vapours,  such  as  Vapor  Oonii. 

{9)  By  intravenous  injection,  very  rarely  practised 
in  man. 

3.  The  Dose. — The  Pharmacopoeia  indicates  the 
limits  of  ordinary  doses,  the  minimum  being  the 
smallest  useful  dose  which  it  may  be  wise  to  begin 
with,  and  the  maximum  being  the  largest  usually 
given  without  special  reason  and  caution.  Experience 
alone  can  teach  the  practitioner  how  far  he  may 
safely  and  wisely  depart  from  these  limits,  to  which 
he  is  m  no  wise  tied  by  law.  Several  modifying 
circumstances  which  are  to  be  taken  into  account 
with  respect  to  doses  must  here  be  carefully  noted. 
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(a)  Many  drugs  have  different  actions  in  different 
doses,  which  must  be  arranged  accordingly ;  e.g.  anti- 
monium  tartaratum,  alcohol,  opium,  and  rhubarb. 

(b)  The  dose  must  vary  with  the  age  of  the 
patient,  children  getting  but  a  fraction  of  a  dose  for 
an  adult.  A  convenient  method  of  calculating  the 
doses  for  children  under  twelve,  is  to  divide  the  age  in 
years  by  the  age  in  years  +  12,  and  to  use  the  result 
as  the  proper  fraction  of  an  adult  dose.  Thus,  for  a 
child  of  four  years  the  dose  will  be  ^^tyz  =  ^  =i  of  an 
adult  dose  ;  for  a  child  of  twelve,  J2TT2  =  S  =  2  • 
Above  twelve,  and  under  twenty-one,  the  dose  must 
lie  between  ^  and  a  full  dose.  Delicate  persons  and 
patients  exhausted  by  disease  resemble  children  in 
bearing  but  small  doses. 

(c)  In  particular  diseases  the  ordinary  dose  may 
have  to  be  modified.  In  disease  of  the  kidneys, 
where  excretion  is  diminished,  drugs  which  are  dis- 
charged by  this  channel,  such  as  morphia,  are  retained 
in  the  blood  for  a  longer  time,  i.e.  in  larger  quantity  at 
any  given  time  after  administration,  and  symptoms  of 
poisoning  very  readily  supervene.  Quite  a  different 
matter  is  the  effect  of  a  disease  in  neutralising  the 
effect  of  a  drug  given  to  combat  it.  Thus,  large  doses 
of  morphia  will  be  tolerated  in  severe  pain,  because 
the  action  of  the  morphia  is  spent  in  overcoming  the 
pain.  The  periods  of  menstruation,  pregnancy,  and 
lactation  also  require  to  be  considered  in  prescribing. 

4.  Frequency. — Medicines  are  ordered  to  be  taken 
one  or  more  times,  according  to  the  desired  end. 
Thus  purgatives  are  generally  taken  in  a  single  dose  ; 
an  emetic  is  to  be  taken  once,  and  repeated  only  in 
case  vomiting  is  not  induced;  whilst  tonics  are 
generally  ordered  three  times  a  day  continuously. 

5.  Duration.— The  period  for  which  a  drug  may  be 
given  depends  entirely  on  a  variety  of  circumstances 
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which  need  not  be  discussed  here.  We  must  refer, 
however,  to  accumulation,  toleration,  custom,  and 
habit.  When  a  drug  is  allowed  to  enter  the  system 
at  short  intervals,  for  a  sufficient  period,  more  rapidly 
than  it  can  be  excreted,  a  time  will  obviously  come 
when  it  will  have  acctwiulated  so  much  in  the  tissues 
as  to  produce  its  effects  in  a  marked  degree.  Powerful 
drugs,  e.g.  strychnia  and  digitalis,  may  thus  begin 
to  act  as  poisons  after  having  been  given  in  the  same 
doses  with  benefit  for  weeks.  On  the  other  hand, 
certain  drugs  lose  their  etFect  when  given  for  a  length 
of  time,  from  some  cause  still  obscure,  e.g.  opium. 
The  dose  must  then  be  steadily  increased,  toleration 
being  said  to  be  established  by  custom.  If  a  patient 
become  dependent  on  a  drug,  crave  for  it,  and  indulge 
in  it  to  an  unfortunate  or  even  vicious  extent,  he  is  said 
to  have  developed  a  habit  for  that  drug,  such  as  the 
opium  and  alcohol  habits  or  the  habitual  use  of  enemata. 

6.  Time. — The  times  of  the  day  or  night  at  which 
the  doses  must  be  taken  are  of  the  first  importance ;  and 
speaking  generally,  it  may  be  said  that  every  advantage 
must  be  taken  in  this  respect  of  the  natural  tendency 
which  it  is  desired  to  assist  or  stimulate  by  the  drug. 
Thus,  drugs  which  induce  sleep  are  naturally  given  at 
bedtime ;  alkaline  stomachics  before  meals ;  saline 
purgatives  early  in  the  morning.  The  time  required 
by  the  drug  to  act  must  also  be  calculated,  especially 
in  the  case  of  the  different  purgatives. 

7.  Combinations :  Chemical  and  Physiological 
Incompatibles. — In  most  instances  more  than  one 
drug  has  to  be  given  at  the  same  time,  and  the  prac- 
titioner finds  that  he  must  combine  them  in  a  single 
prescription,  whether,  for  instance,  pill,  powder, 
or  liniment.  Successful  combination  is  at  once  the 
most  important  and  difiicult  part  of  the  art  of 
prescribing.  Whilst  it  affords  the  prescriber  an  op- 
portunity of  applying  the  whole  of  his  knowledge  of 
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drugs  and  tlieir  action,  it  cannot  be  accomplished 
■without  a  thorough  acquaintance  with  the  physical, 
chemical,  and  physiological  properties  of  the  ingredients 
of  the  proposed  compound.  The  mere  appearance, 
taste,  and  flavour  of  a  mixture  are  important  points 
to  be  considered  in  ordering  it.  The  chemical  reactions 
■which  may  occur  bet-ween  the  constituents  must  be 
constantly  kept  in  view.  The  prescriber  may  either 
intend  the  constituents  to  remain  chemically  unchanged, 
or  arrange  for  the  decomposition  of  one  or  more  of 
them,  and  the  production  of  a  new  substance.  Drugs 
which  decompose  each  other  are  said  to  be  chemically 
incompatible  in  the  widest  sense  ;  but  the  use  of  the 
term  is  commonly  restricted  to  instances  in  which  the 
result  is  an  unexpected,  inelegant,  useless,  or  dangerous 
compound.  Thus,  if  it  be  desired  to  give  a  patient 
chlorate  of  potash  and  hydrochloric  acid,  we  say  that 
the  undiluted  acid  is  incompatible  with  the  salt, 
because  chlorine  is  produced  by  their  combination  ; 
but  if  it  be  intended  to  order  a  fresh  solution  of 
chlorine  in  water,  and  the  decomposition  is  deliberately 
planned,  the  combination  would  not  be  considered  in- 
compatible. A  list  of  incompatibles  will  be  found 
under  the  "  characters  "  of  the  principal  drugs. 

The  prime  consideration,  however,  will  be  the  phy- 
siological eflect  of  the  combination.  This  is  very  difle- 
rent  in  different  cases.  Each  of  the  constituents  may 
be  intended  to  produce  an  effect  different  from  the 
others  ;  or  to  have  the  same  effect ;  or  one  or  more 
ingredients  may  be  introduced  to  modify  the  action  of 
the  principal,  that  is,  to  correct  some  unpleasant, 
dangerous,  or  otherwise  undesii-able  influence  which 
it  happens  to  possess,  in  addition  to  the  influence  which 
we  wish  to  secure.  Such  correctives  are  necessarily 
physiological  antagonists,  and  appear,  therefore,  to  be 
physiological  incompatibles ;  but  it  is  for  this  very 
reason  that  they  are  to  be  combined,  because  whilst 
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they  neutralise  the  action  of  each  other  in  certain 
directions,  they  are  left  mutually  free  to  affect  other 
parts  of  the  system.  Thus,  calomel  combined  with 
opium  prevents  it  from  causing  constipation,  whilst  it 
does  not  interfere  with  its  action  on  the  brain ;  and 
the  opium,  in  turn,  prevents  the  calomel  from  purging 
the  patient,  whilst  it  allows  the  mercurial  to  act  as 
an  alterative.  Most  purgative  pills  contain  correctives 
or  carminatives,  which  moderate  the  violence  of  peii- 
stalsis  and  prevent  pain. 

8.  The  Prescription. — A  prescription  consists  of 
five  parts  :  The  superscrijjtion,  consisting  of  a  single 
sign,  an  abbreviation  for  recipe,  "take";  the  inscrip- 
tion, or  body  of  the  prescription,  containing  the  names 
and  quantities  of  the  drugs  ordered  ;  the  subscription, 
or  directions  to  the  dispenser ;  the  signature,  or  direc- 
tions to  the  patient,  headed  by  Signa  ;  and,  lastly, 
the  patient's  name,  the  date,  and  the  prescriber's  name 
or  initials.  In  what  may  be  called  a  classical  pre- 
scription, it  was  customary  to  arrange  the  constituents 
of  the  inscription  under  four  heads,  viz.  the  basis, 
or  active  drug  proper ;  the  adjuvant,  or  substance 
intended  to  assist,  and  especially  to  hasten,  the  action 
of  the  basis ;  the  corrective,  to  limit  or  otherwise 
modify  the  same  (commonly  a  carminative) ;  and  the 
vehicle,  or  excipient,  to  bring  the  whole  into  a  con- 
venient, pleasant  form  for  administration. 

To  take  an  example  : 

Superscription.  R 

/Ferri  et  Ammonias  Citratis,  gr.v.  (basis). 

Liquoris  AmmoniiB  Fortioris  min.jss.  {ad- 
Inscription.  <  juvanl). 

Spiritus  Myristicse,  min.vj.  {corrective), 
y  Infusi  Calumbaa,  ad  j^i.  {vehicle  or  excipient). 
Subscription.  Misce.  Mitte  doses  tales  viij. 

•Sif/nntiire.  Signa — Two  taWespoonluls  twice  a  day. 

Patient's  name.  Practitioner's  ramo 

I'^i'te.  or  initials. 
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It  will  be  seen  that  the  first  three  parts  of  the 
prescription  are  in  Latin ;  the  signature  or  directions 
to  the  patient  in  English.  The  names  of  the  drugs  or 
preparations  are  in  the  genitive  case,  the  quantities 
standing  in  the  accusative  case,  governed  by  recipe : 

Recife,  SpiritiLs  Myristicce,  minima  sex. 

Take,  of  Spirit  of  Nutmeg,  six  minims. 

A  few  abbreviations  and  sigm  are  allowed,  viz.  : 
R  for  recipe ;  m.,  misce ;  S.,  signa ;  aa.,  ana  {ava),  of 
each;  ft.,  fiat,  make;  q.s.,  quantum  sufBcit,  a  suffi- 
ciency ;  ad,  up  to,  to  amount  to  (the  full  phrase  being 
quantum  svj/icit  ad);  c.,  cum,  with;  oio.,  numeru.s, 
number;  p.r.n.,  pro  re  nata,  as  required,  occasionally; 
rep.,  repetatur,  let  it  be  repeated  ;  ss.,/s.,  semi,  or  semis, 
a  half. 

The  names  of  drugs  must  always  be  written  in 
full  wherever  there  can  be  the  smallest  possibility  of 
error.  It  is  not  only  inelegant,  but  dangerous,  to  use 
such  abbreviations  as  Acid.  Hydroc.  Dil.,  and  Hyd. 
Chlor. 

The  various  weights  and  measures  are  expressed 
by  characters  and  figures,  very  rarely  by  words,  placed 
distinctly  at  the  end  of  the  line  occupied  by  the  name 
of  each  ingredient;  but  if  two  or  more  consecutive 
ingredients  are  ordered  in  equal  quantity,  it  is  usual, 
instead  of  repeating  this  each  time,  to  write  it  only 
once  after  the  last  of  them,  preceded  by  the  sign  aa,  of 
each. 
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THE 

INOEGANIC  MATERIA  MEDICA. 


GROUP  I. 

THE  ALKALIES  AND  ALKALINT;  EAETHS. 

Of  the  alkalies  and  alkaline  earths,  potassium,  sodium, 
ammonium,  lithium,  calcium,  magnesium,  and  barium 
are  used  in  medicine.  These,  together  with  their  many- 
salts,  alone  constitute  a  large  proportion  of  the  inor- 
ganic materia  medica.  Whilst  each  of  them  is  so 
important  as  to  require  separate  consideration,  many 
facts  connected  with  their  action  and  uses  are  common 
to  the  whole  group,  and  much  that  is  said  under 
the  head  of  Potassium,  the  first  of  the  series,  will  not 
require  to  be  repeated  under  the  others. 

POTASSIUM.    K.  39. 

The  salts  and  preparations  of  potassium  are  most 
conveniently  discussed  in  the  following  order  : 

1.  PotassaB  Carbonas.  —  Carbonate  of  Potash, 
K.^COj,  witli  about  16  per  cent,  of  water  of  crystallisation. 

Source. — Obtained  from  wood  ashes  by  lixiviation,  evapo- 
ration, and  crjrstallisation. 

Characters. — A  white  crystalline,  very  deliquescent  powder, 
of  caustic  alkaline  taste.  20  gr.  neutralise  17  gr.  of  citric 
acid,  or  18  gr.  of  tartaric  acid. 

Imparities. — Sulphates  and  chlorides. 

Luse.—IQ  to  30  gi'. 


Materia  Medic  a  and  Therapeutics. 


From  Fotnssm  Carhoims  are  made : 

Potassae  Bicarbonas.— Bicartonate  of  Potash 
KHCO3. 

.Source.— Made  from  a  solution  of  the  Carbonate  in 
distiHed  water,  by  passing  a  stream  of  carbonic  acid  gas 
through  it,  and  purifying  the  crystals  wliich  fonn. 

67i«rac<ers.— Colourless  right  rhombic  prisms,  not 
deliquescent ;  of  a  saline,  feebly  alkaline  taste ;  not  cor- 
rosive. 20  gr.  neutraHse  14  gr.  of  citric  acid,  or  15  gr.  of 
tartaric  acid. 

Dose. — 10  to  40  gr. 

Preparation. 

Liquor  Potassas  Effervescens.  Potash  "Water. 
— Potassre  Bicarbonas,  30  gr. ;  Water,  1  pint.  Dis- 
solve, and  pass  into  the  solution  as  much  CO.,  as 
it  will  contain  under  a  pressure  of  7  atmospheres. 

Dose. — Ad  libitum. 

*.  Liquor  PotasssB.— Solution  of  Potash,  KHO, 
(5'84  per  cent.)  in  water. 

Source. — Made  from  a  solution  of  the  Carbonate, 
by  boiling  with  Slaked  Lime  and  pui-ifying.  KoCO,  -f 
CaO.HjO  =  2KH0  +  CaCOg. 

Characters. — A  clear  alkaline  fluid. 

Impurities. — Lime,  carbonates,  sulphates,  and  chlo- 
rides. 

Dose. — 15  to  60  min. 

From  Liquor  Fotassce  are  made  : 

a.  Potassa  Caustica. — Caustic  potash.  KHO. 
Source. — Made  from  Liquor  Potassas  by  evapo- 
ration. 

Characters. — MTiite  pencils,  hard  but  very 
deliquescent,  alJraline  and  corrosive. 

Impurities. — The  same  as  of  the  liquor. 

From  Fotassa  Caustica  is  made  : 

Potassse  Permanganas.  —  Permanganate 
of  potash.    KMnUj.    See  Manganesium. 

Source.- — Preparedfrom  a  mixture  of  caustic 
potash,  chlorate  of  potash,  and  black  oxide  of 
manganese,  by  semi-fusing ;  thenboiling,  neutra- 
lising with  dilute  sulphuric  acid,  and  purifjang. 
(1)  KCIO3  +  6KH0  +  SMnOj  =  SK.MnO^  -f- 
KCl  +  3H.,0.  (2)  Boiling:  SK^JInO^  + 
2H2O  =  2IvMn04  -i-  4KH0  -f-  MnOj. 
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C/wrflcCer,?.— D.irk-piu-ple  slender  prisms, 
inodorous,  with  a  sweet  astringent  taste.  Solu- 
ble in  16  parts  of  cold  water.  Should  be  pre- 
scribed in  simple  solution. 

/M;;;(j-j<ies.— Sulphate  of  potash  and  oxide 
of  manganese;  detected  by  less  solubility  in 
water  and  volumetric  test. 

Dose. — 1  to  2  gr. 

^Preparation. 
Liquor  Potassas  Permanganatis. — 4  gr.  in 
1  fl.oz.  of  distilled  water.    Dose,  2  to  4  fl.dr. 

(3.  Potassii  lodidum. — Iodide  of  Potassium. 

KI. 

Source.  —  Obtained  by  dissolving  Iodine  in 
Liquor  Potassce,  and  evaporating — 6KH0-t-  Slj = 5KI 
-)-  KIO3  +  3H„0 ;  then  mixing  the  residue  with 
wood  charcoal,  fusing,  dissolving,  and  pui-ifying,  to 
convert  the  iodate,  which  was  formed  with  the 
iodide,  into  iodide— 2KIO3  -|-  6C  =  2KI  -f  CCO. 

Characters. — Colourless  opaque  cubical  crystals, 
with  some  odour  of  iodine,  a  saline  taste,  and  feebly 
alkaline  reaction ;  strikes  blue  with  preparations 
containing  starch  on  addition  of  chlorine. 

Impurities. — Iodate ;  detected  by  blue  colour 
with  tartaric  acid  and  starch.  Free  iodine ;  by  starch. 
And  the  impurities  of  the  liquor. 

Dose. — 2  to  10  gr.,  or  more. 

Por  Preparations,  see  lodnm. 

7.  Potassii  Bromidum.  —  Bromide  of  Potas- 
sium. IvBr. 

Source. — Obtained  from  Liquor  Potassaj,  Bro- 
mine, and  Charcoal,  by  the  same  process  as  the 
iodide. 

Characters. — Colourless  cubic  crystals,  without 
odour,  and  of  a  pungent  saline  taste.  Does  not 
strike  blue  with  preparations  containing  starch, 
unless  it  contain  iodide  as  impui-ity. 

J3o.se. — 5  to  30  gr. 

c.  PotasssB  Citras. — Citrate  of  Potash.  KjCuHjO^. 

Source. — Made  by  neutralising  a  solution  of  Citric 
Acid  with  Carbonate  of  Potash,  and  evaporating.  SKjCOj 
+  2C„H50i,,  H3  =  2KgC|.H507  +  3H,,0  +  SCO^. 
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Characters. — A  white  deliquescent  powder,  of  saline, 
feebly  acid  taste. 

'Dose.— 20  to  60  gr. 

d.  Potassse  Acetas. — Acetate  of  Potash.  KC^HgOo. 
Source. — Made  by  dissolving  Carbonate  of  Potash  in 

Acetic  Acid,  evaporating,  and  fusing  the  residue.  ]LjC03 
+  2(HC2H302)  =  2(E:C„H302)  +  H^O  +  COo. 

Characters. — White  foliaceous  satiny  masses,  very 
deliquescent ;  neuti'al.  The  peculiar  appearance  of  this 
salt  is  due  to  crystallisation  after  fusion. 

Impurities. — The  carbonate  ;  detected  hy  being  in- 
soluble in  spirit.  Excess  of  acid  ;  giving  acid  reaction. 
Metallic  impurities. 

Dose.— Id  to  60  gr. 

PotasscB  Acetas  is  used  in  preparing  : 

Tinctura  Ferri  Acetatis.    See  Fcrrum. 

e.  Potassse  Chloras. — Chlorate  of  Potash.  KCIO3. 

Source. — Made  by  passing  Chlorine  gas  into  a  mix- 
ture of  Carbonate  of  Potash  and  Slaked  Lime  (i.e.  caustic 
potash),  boiling,  evaporating,  and  separating  the  chloride 
of  potassium  by  re-crystallisation.  6KH0  -|-  6C1  = 
KCIO3  +  5KC1  -f  SHoO. 

Characters.  —  Colourless  rhomboidal  crystalline 
plates,  with  a  cool,  sharp,  saline  taste.  Explodes  when 
rubbed  with  sulphur.   Soluble  in  16  parts  of  cold  water. 

Lnjmrities. — Chloride  of  calcium,  and  Ume. 

Dosc.—\Q  to  30  gr. 

Freparation. 
Trochisci  PotassaB  Chloratis. — 5  gr.  in  each. 

/.  Potassa  Sulphurafca. — Sulphurated  Potash. 

Source. — Made  by  fusing  together  Carbonate  of 
Potash  and  Sublimed  Sulphur. 

Characters. — Solid  greenish  masses,  liver-brown 
when  recently  broken,  alkaUne  and  acrid  to  the  taste  ;  a 
mixture  of  sulphide,  sulphate,  sulphite,  and  hyposulphite. 

Dose. — 3  to  8  gr. 

Freparation. 
TJnguentum  Potassa3  Sulphuratre. — 1  in  15^. 

2.  Potassae  Tartras  Acida.— Acid  Tartrate  of 
Potash,  Bitartrate  of  Potash,  Cream  of  Tartar.  KHC^HjOg. 
<S'u  (WW.— Prepared  fi-om  argol,  the  deposit  in  wine-caska. 
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Characters.— A.  white  gritty  powdor,  or  fragments  of  cakes, 
of  a  pleasant  acid  taste  ;  not  deliquescent.  Soluble  in  200  parts 
of  cold  water. 

Dose. — 20  to  60  gr.  as  a  diui-etic  and  refi-igcrant ;  2  to  S 
dr.  as  a  purgative. 

Acid  Tartrate  of  Potash  is  an  important  ingredient  of  : 

Confectio  Sulphuris  (1  in  9) ;  and  Pulvis  Jalapas 
Compositus  (9  in  15).  It  is  also  used  in  preparing 
Yarious  other  drugs. 

From  this  salt  is  derived : 

PotasssB  Tartras. — Tartrate  of  Potash.  KoC^H^Og. 

Source. — Made  by  adding  Acid  Tartrate  of  Potash 
to  a  solution  of  Carbonate  of  Potash,  and  crystallising. 
2KHC,H^08  +  KoCOg  =  2KjC^H^0e  +  C0„  +  H^O. 

Characters. — "Small  colom-less  deliquescent  prisms. 
10  parts  are  dissolved  in  8  parts  of  water. 

Impurities. — Acid  tartrate ;  detected  by  insolubility. 
Carbonates  ;  by  quantitative  test. 

Dose. — 20  to  60  gr.  as  a  diuretic  and  antacid ;  2  to 
4  dr.  as  a  purgative. 

3.  Potassie  IVitras.  —  Nitrate  of  Potash,  Nitre, 
Saltpetre.  KNO3. 

Source. — Found  native,  and  purified  by  crystallisation. 

Characters. — Striated  coloui-less  prisms,  of  a  peculiar  saline 
taste.    Solubility,  1  in  4  of  water. 

Dose.— 10  to  30  gr. 

From  Potasses  Nitras  is  made  : 

Potass3B  Sulphas. — Sulphate  of  Potash.  K.jSO^. 

Source. — Prepared  from  Nitrate  of  Potash  and  Sul- 
phuric Acid,  which  yield  the  acid  sulphate — KNO3  + 
H2SO4  =  KHSO4  +  HNO3 ;  then  adding  Carbonate  of 
Potash— 2KHSO4  +  K2CO3  =  2K2SO4  +  H„0  +  C0„. 

Characters.  —  Colourless  hard  six  -  sided  prisms, 
teiminated  by  six-sided  pjTamids.  Solubility,  1  in  10 
of  water ;  not  soluble  in  spirit. 

Impurities. — Other  sulphates,  and  chlorides. 

Dose.— lb  to  60  gr. 

Fotassce  Sulphas  is  contained  in  : 

Pulvis  Ipecacuanhas  Compositus.  —  8  in  10; 
Pilula  Colocynthidis  Composita;  and  Pilula  Colo- 
cynthidia  cum  Hyoscyamo. 
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ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

ExUrnallij. — Potash,  in  the  form  of  potassa  caustica,  is  a 
powerful  ii-ritant  and  caustic,  absorbing  water  from  the 
part  to  which  it  is  applied,  and  converting  it  into  a  moist, 
grey  slough.  It  is  used  to  destroy  morbid  gTowths,  to 
foim  issues,  and  to  stimulate  ulcers.  Solutions  of  liquor 
potassaa  or  the  carbonates  neutralise  caustic  acids  on  the  skin. 
Hot  dilute  solutions  relieve  the  pains  of  rheumatism  and  gout 
when  used  as  local  baths  or  fomentations  to  the  affected  joints. 
Weak  compounds  of  potash  with  olive  oil  constitute  soft  soaps, 
which  also  have  antacid  and  cleansing  properties. 

Internally. — Potash  and  its  salts  have  an  alkaline  action, 
and  are  employed  as  antidotes  to  the  caustic  acids  ;  but  the  use 
of  the  carbonates  for  this  purpose  ought,  if  possible,  to  be 
avoided,  on  account  of  the  great  development  of  carbonic  acid. 
In  the  mouth,  potash  checks  for  a  moment  tlie  secretion  of 
saliva.  Reaching  the  stomach,  it  partly  neutralises  the  contents  ; 
and  liquor  potassas  efi'ervescens  will  relieve  acidity  due  to  excess 
of  gastric  juice,  or  to  the  decomposition  attending'  indigestion. 
Of  much  greater  impiortance  is  the  stomachic  action  of  potash 
given  shortly  before  meals,  when,  as  a  dilute  alkali,  it  is  a 
natural  stimidant  to  the  gastric  follicles,  increasing  the  flow  of 
the  juice,  and  is  a  sedative  to  the  nerves.  Liquor  potassaj  and 
bicarbonate  may  be  used  for  this  purpose  in  dyspepsia,  especially 
when  there  is  much  pain  and  tendency  to  siclmess,  or  wheii 
the  fui'ther  action  of  potash  on  the  system  is  desired,  as  in 
gouty,  rheumatic,  and  calculous  subjects  ;  but  soda  is  more 
coinnionly  employed.  Large  doses  of  the  bicarbonate  are  apt 
to  irritate  the  stomach. 

Some  valuable  saline  purgatives  belong  to  the  potash 
group,  notably  the  acid  tartrate,  tartrate,  and  sulphate.  The 
rationide  of  the  action  of  saline  purgatives  is  discussed  in 
Part  III.  In  dropsy  fi-om  any  cause,  especially  ascites  from 
liver  disease,  the  acid  tartrate,  in  the  form  of  Pulvis  Jalapa3 
Compositus,  of  an  electuary  with  honey,  or  of  a  lemonade,  may 
be  used  to  remove  the  water  by  the  bowels,  its  hydragogue 
efEect  being  assisted  by  its  action  as  a  diuretic. 

2.  ACTION   ON  THE   BLOOD   AND   ITS  USES. 

Potash  is  freely  absorbed  into  the  blood  in  the  form  of 
salts,  and  there  acts  both  on  the  plasma  and  red  corpiisclea, 
increasing  the  natural  alkalinity  of  the  former,  and  improv- 
ing the  quality  and  increasing  the  number  of  tlie  latter  when 
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judiciously  combined  -witli  iron.  As  an  alkaliniser  of  the 
plasma,  although  exceedingly  transitory  in  its  action,  being 
very  rapidly  excreted,  potash  is  a  valuable  remedy  in  gout,  -where 
it  combines  with  the  excess  of  uric  acid  in  the  blood  and  facili- 
tates its  excretion.  The  carbonates,  citrates,  and  tartrates  of 
potash  in  various  forms,  and  the  -waters  of  such  spas  as  Baden- 
Baden,  Wiesbaden,  Vichy,  Carlsbad,  and  Aix-la-Chapelle,  -which 
contain  definite  though  small  quantities  of  potassium  salts,  are 
extensively  used  for  the  treatment  of  acute  and  chronic  gout. 
The  salts  of  the  vegetable  acids,  or  the  effervescing  carbonates, 
are  the  best  preparations  for  prolonged  use.  In  acute  rheu- 
matism the  bicarbonate,  citrate,  tartrate,  and  acetate  are  suc- 
cessfully employed  to  increase  the  alkalinity  of  the  blood.  For 
restoration  of  the  red  corpuscles  in  anaamia  by  the  increase  of 
their  potash  element,  the  carbonate  is  the  best  h8ematiDic, 
either  as  contained  in  the  Mistura  Ferri  Composita,  or  given  as 
a  pUl  -with  sulphate  of  ii-on  (Blaud's  Pill). 

An  indirect  action  of  potash  on  the  blood  must  here  be 
carefully  noted.  We  shall  see  hereafter  that  citric,  tartaric, 
and  acetic  acids,  given  internally,  are  partially  oxydised  in 
the  blood.  The  completeness  of  the  combustion,  and  of  the 
important  influences  -which  the  change  exerts  on  the  blood  and 
Kdneys,  depends  upon  the  combination  of  the  vegetable  acid 
with  an  alkali.  Citric  acid,  e.g.,  is  excreted  mostly  unchanged 
in  the  m-ine,  but  citrate  of  potash  is  entirely,  or  almost  entirely, 
thrown  out  as  the  carbonate. 

3.   SPECIFIC  ACTION  AND  USES. 

Potash  depresses  the  muscular,  nervous,  and  cardiac 
tissues ;  and  the  point  of  interest  in  this  connection  is,  that 
when  given  for  other  purposes  it  must  be  used  with  caution. 
The  danger  of  "  potash  poisoning  "  is,  however,  exaggerated, 
for  the  drug  passes  so  quickly  through  the  system,  that  it 
cannot  well  produce  a  deleterious  effect  on  the  tissues,  unless 
given  for  a  very  long  time,  or  in  disease  of  the  excreting 
organs,  especially  the  kidneys.  Excessive  single  doses  are 
generally  rejected  at  once  by  vomiting. 

4.  REMOTE  LOCAL  ACTION  AND  TSES. 

Potash  is  excreted  almost  entii-ely  by  the  kidneys ;  to  a 
much  less  extent  by  the  skin,  respiratory  passages,  stomach, 
liver,  biliary  passages,  and  bowels.  In  other  words,  it  passes 
out  m  the  flmds  of  aU  the  secretory  surfaces,  and  in  doing  so 
it  stimulates  the  cells  to  increased  activity. 
.  The  diuretic  effect  of  several  potash  salts,  referable  to  their 
influence  upon  the  renal  epithelium,  is  the  most  important  of 
D— 8 
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all ;  and  the  acetate,  acid  tartrate,  citrate  and  tartrate,  car- 
bonate, bicarbonate,  and  sulphate  are  used  for  this  purpose  in 
the  order  named.  These  saline  diui'etics  are  given  chieflj'  in 
renal  dropsy,  where  it  is  desirable  to  increase  the  functional 
activity  of  the  renal  epithelium,  and  thus  the  secretion  both  of 
■water  and  urea,  whilst  the  vessels  remain  undisturbed.  They 
are  also  suitable  diuretics  in  feverish  conditions.  In  cardiac 
dropsy  they  are  less  beneficial,  as  they  diminish  rather  than 
increase  the  force  of  the  circulation ;  but  in  an  occasional  full 
dose  they  are  useful  adjuvants,  even  in  this  condition,  to  other 
classes  of  diuretics,  such  as  digitalis  and  scoparium,  to  wash 
out  the  tubules.  Nitrate  of  potash  is  a  powerful  diuretic,  be- 
longing partly  to  a  different  class,  the  local  vascular  stimu- 
lants. It  is  more  suitably  employed  as  a  diuretic  in  feverish 
conditions,  and  to  remove  inflammatory  effusions  into  the 
pleura  and  pericardium,  and  must  be  given  with  caution  in 
renal  disease. 

As  alkalinisers  of  the  urine,  the  carbonate,  bicarbonate,  and 
the  vegetable  salts  of  potash  are  extensively  used  in  uric  acid 
gravel,  acute  and  chronic  gout,  and  acute  rheumatism,  the  latter 
being  preferred  because  less  irritant.  In  ui'ic  acid  calculus 
of  the  kidney  or  bladder,  these  salts  have  been  successfvdly 
employed  to  cause  actual  solution  of  the  concretions. 

The  diaphoretic  effect  of  potash  salts  is  not  marked,  the 
citrate  and  the  nitrate  alone  being  used  for  this  purpose,  and 
that  only  in  mild  feverish  attacks. 

The  bronchial  secretions  may  be  increased  and  rendered 
less  tenacious  in  inflammation  and  di-y  catarrh  of  the  tubes  by 
the  potash  salts,  which  are  thus  saline  expectorants,  the  iodide 
in  particular  being  useful  for  this  purpose. 

Gastric  catarrh,  especially  in  gouty  subjects,  is  benefited 
by  the  milder  salts  of  potash  beyond  their  inunediate  local 
effect;  but  the  mineral  waters  which  appear  to  act  in  this  way, 
such  as  those  of  Vals,  Vichy,  and  Carlsbad,  owe  their  efficiency 
much  more  to  soda.  The  same  remarks  apply  to  catarrh  of  the 
biliary  passages  and  tendency  to  gall-stones. 

The  action  of  potash  on  the  intestinal  glands  constitutes 
it  a  remote  as  well  as  an  immediate  purgative. 

ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  POTASH. 

On  reviewing  what  has  been  said  respecting  potash,  we 
find  that  the  chief  actions  and  uses  of  its  different  salts  may 
thus  be  brietly  represented  :  Potassa  Caustica — caustic.  Liquor 
Potestc— antacid  and  stomachic.  Potassa;  Bicarhonas,  Carboiias, 
and  Ct</Y/.s— antacid  stomachics,  alkalinisers  of  blood  and  urine, 
mild  diuretics,  very  mild  diaphoretics,  saline  e.xpectorants, 
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biliary  stimulants.  Potassa  Tartras,  Tartras  Adda,  and  Acetas 
—the  same,  but  more  powerful  diuretics;  also  saline  purga- 
tives. Fotassce  Suljihas  —  chielij  purgative.  Potassce  Nitras 
—excreted  unchanged  in  the  ui-ine ;  is  a  double  diuretic,  and 
probably  in  this  way  only  a  mild  febrifuge.  Fotassce 
C/jforas— excreted  unchanged  in  aU  the  secretions,  inclu- 
ding the  saliva;  and  is  much  used  ia  inflamed,  ulcerative, 
and  aphthous  states  of  the  mouth.  The  remaining  salts  of 
potassium  contain,  in  combination  with  the  alkali,  an  element 
or  acid  possessing  such  distinctly  specific  actions  that  the  total 
effect  is  but  in  a  minor  degree  referable  to  the  potash.  Such 
are  the  arsenite,  bromide,  iodide,  and  permanganate,  and  sul- 
phm-ated  potash.  These  wiU,  therefore,  be  discussed  under 
the  head  of  their  other  constituents. 

SODIUM.    Na.  23. 

The  following  are  the  officinal  salts  and  prepara- 
tions of  sodium,  arranged  according  to  their  source  : 

1.  Sodae  Carbonas. — Carbonate  of  Soda.  NajCOj, 
lOHjO. 

"Source. — Made  from  the  ashes  of  marine  plants,  or  from 
chloride  of  sodium'  by  chemical  decomposition. 

Characters. — Transparent  colourless  laminar  rhombic 
crystals,  efflorescent,  with  a  harsh  alkaline  taste,  and  alkaline 
reaction.  20  gT.  neutralise  9-7  gr.  of  citric  acid,  or  10^  gr.  of 
tartaric  acid. 

Impurities. — Sulphates  and  chlorides. 

Dose. — 5  to  30  gr. 

From  Sodce  Carbonas  arc  made  : 

a.  Sod89  Carbonas  Exsiccata. — Dried  Carbonate  of 
Soda.  NaoCOj.  A  di-y  white  powder,  made  from  Car- 
bonate of  Soda  by  drying.  .53  gr.  =  143  gr.  of  the 
crystallised  salt.    Dose,  3  to  10  gr. 

b.  Sodas  Bicarbonas.  —  Bicarbonate  of  Soda. 
NaHCOj. 

Source. — Prepared  from  a  mixture  of  the  Carbonate 
and  Dried  Carbonate  by  passing  a  stream  of  carbonic 
acid  gas  through  them;  Na^COo  +  H„0  +  CO,  = 
2(NaHC03). 

Characters. — A  white  powder,  or  small  opaque 
irregular  scales,  of  a  not  unpleasant  saline  taste.  20 
gr.  neutralise  16-7  gr.  of  citric  acid,  or  17-8  gr.  of  tar- 
taric acid.    1  part  soluble  in  10  of  water. 
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Impurities. — Carbonate  and  its  impurities. 
Bose.—XQi  to  60  gr. 

Preparations, 
a.  Liquor  Sodm  EfEervescens.  —  Soda  Water. 
Made  like  potash  water.    30  gr.  La  1  pint.  Uose, 
Ad  libitum. 

0.  Trocliischi  Sodse  Bicarbonatis.  — 5  gr.  in 
each.    Dose,  1  to  6. 

y.  Sodas  Citro  -  Tartras  Effervescens. — Effer- 
vescent Citro-tartrate  of  Soda.  White  granules, 
deliquescent;  made  hj  heating  the  Bicarbonate 
witli  Citric  and  Tartaric  acids,  stirring  assiduously. 
Dose,  60  to  120  gr. 

c.  Liquor  Sodae.— Solution  of  Soda.  NaHO  (4-1 
per  cent.)  in  water. 

Source. — Prepared  by  boiling  a  solution  of  Carbonate 
of  Soda  with  Slaked  Lime.  Na„CO„  +  CaH„0,  =  2NaH0 
-t-CaCOg.  '  '  ' 

Characters. — A  colourless  alkaline  liquid. 

Impurities. — Lime,  carbonates,  sulphates,  chlorides. 

Dose. — (Rarely  given)  10  min.  to  1  fl.dr. 

From  Liquor  Sodm  are  made  : 

a.  Soda  Caustica.— Caustic  Soda.  NaHO. 

Source. — Made  by  boiling  down  Liquor  Sodce. 

Characters. — Hard  greyish -white  fragments, 
slightly  deliquescent,  very  alkaline. 

Impurities. — Same  as  of  liquor. 

/3.  Sodse  Valerianas.    See  Valeriance  Radix. 

d.  Sodae  Acetas. — Acetate  of  Soda.  NaC.,H,0,. 

Source. — Made  by  acting  on  Carbonate  of  Soda  by 
Acetic  Acid. 

Characters. — Transparent  oolom-less  crj'stals.  Used 
only  to  make  ferri  arsenias,  ferri  phosphas,  and  syrupus 
ferri  phosphatis. 

e.  Soda  Tartarata.  —  Tartarated  Soda.  NaK. 
C4H40g.4H30.  Tartrate  of  soda  and  potash.  EocheUe 
salt. 

Source. — Prepared  by  boiling  Acid  Tartrate  of  Potash 
in  a  solution  of  Carbonate  of  Soda,  and  crvsUillifiing ; 
Na^CO.,  +  2KHC4H408  =  2NaK.G,H,0„ -t-  H,()  +c6j. 

Characters,  —  Colourless  transparent  right  rhombic 
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prisms,  tasting  like  common  salt.  Solubility,  1  in  2  of 
■water. 

Impttrities. — Acid  tartrate  of  potash. 
Dose. — i  to  ^  oz. 

/.  Sodffi  Sulphas.— Sulphate  of  Soda.  Glauber's 
salt.    Na„SO4.10H2O.  ,     .  o  j  ; 

Source.— FreTpavei  by  adding  Carbonate  oi  boda  to 
the  acid  sulphate  left  in  the  manufacture  of  hydrochloric 
acid.  Na^COs  +  2NaHS04  =  2Na2S04  +        +  H^O. 

C/mraciers.  — Colourless  transparent  obhque  rhom- 
bic prisms,  efQorescent,  with  a  bitter  salt  taste.  1  part 
soluble  in  3  of  water. 

Impurities.— SaltB  of  ammonium  and  iron. 

Dose. — 5  to  1  oz. 

g.  Sodse  Phosphas.— Pbosphate  of  Soda.  Na2HP04. 
12H2O.  . 

Source. — Prepared  by  adding  a  solution  of  Carbonate 
of  Soda  to  the  acid  product  of  the  action  of  sulphuric 
acid  on  bone-ash,  and  crystallising.  (1)  Cag2P04  + 
2H„S04  =  CaH42P04  +  2CaS04.  (2)  CaH42P04  + 
Na^COg  =  ]Sra2HP04  +  CaHP04  +  H^O  +  CO^. 

Characters.— Colouiless  transparent  rhombic  prisms, 
efflorescent,  tasting  like  common  salt.  1  part  soluble  in 
5  of  water.  Used  to  make  ferri  phosphas  and  syrupus 
ferri  phosphatis. 

Impurity. — Phosjjhate  of  lime. 

Dose. — I  to  1  oz. 

h.  SodsB  Hypophospliis. — Hypophosphite  of  Soda. 
NaPH.Oa. 

Source. — Prepared  by  adding  Carbonate  of  Soda  to  a 
solution  of  Hj-pophosphite  of  Lime,  and  evaporating  the 
solution.    Ca2PH202  +  Na^COj  =  2NaPH202  +  CaCOg. 

Characters.  —  A  white  granular  deliquescent  salt, 
with  a  bitter  nauseous  taste.  1  part  soluble  in  2  of 
water. 

Dose. — 5  to  10  gr. 

i.  Sodaa  Arsenias. — Arseniate  of  Soda.  N'a„HAs04. 
7H,0. 

Source. — Prepared  by  fusing  Carbonate  of  Soda  and 
Nitrate  of  Soda  with  Arsenious  Acid,  dissolving  out  and 
crystallising. 

Characters. — Colourless  transparent  prisms.    1  part 
soluble  in  2  of  water. 
Dose.—^^  to  4  gr. 
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Preparation. 
Liquor  SocIeb  Ai-seruatis. — 4  gr,  di-ied  to  1  oz. 
water.    Dose,  5  to  10  min. 

j.  Sodse  Chloratse  Liquor.— Solution  of  Chlorinated 
Soda. 

Source. — Made  by  passing  a  stream  of  CMoiiae  gas 
through  a  solution  of  Carbonate  of  Soda. 

Characters.  —  A  colourless  Liquid,  with  an  odour  of 
chloi-ine  and  an  astringent  taste ;  alkaline.  A  mixed 
solution  of  hypochlorite  of  soda,  chloride  of  sodium,  and 
carbonate  of  soda. 

Dose. — 10  to  20  min. 

Preparation. 
Cataplasma  Sodas  Chloratse. 

2.  Sodii  Chloridum.— Chloride  of  Sodium.  Com- 
mon salt.  NaCl. 
Source. — Native. 

Characters. — Small  white  crystalline  grains,  or  transparent 
cubic  crystals,  free  from  moisture,  with  purely  saline  taste. 
1  part  soluble  in  2|  parts  of  water. 

Dose. — 10  to  240  gr. 

Sodii  Chloridum  is  used  in  making  : 

Acidum  Hydi-ochloricurn,  Hydrargyri  Perchlori- 
dum,  and  Hydrargyri  Subchloridum. 

S.  Sodse  Nitras.— Nitrate  of  Soda.  NaNO,. 
Source. — Native  ;  pui-ified  by  crystallisation  from  water. 
Characters.  —  Colourless    obtuse  rhombohedral  crystals, 
with  a  cooling  saline  taste. 

Impurities. — Sulphates  and  chlorides. 
Sodce  Nitras  is  used  in  making  : 
Sodse  Arsenias. 

4.  Sodse    Biboras.  —  Biborate  of   Soda.  Borjx. 
Na2B4O-..10H„O. 
Source. — Native. 

Characters.  —  Transparent  colourless  crystals,  slightly 
efflorescent,  weakly  alkaline.  1  part  soluble  in  22  parts  of 
cold  water,  or  in  1  part  of  glycerine. 

Dose. — 5  to  40  gr. 

Preparations, 
a.  Glycerinium  Boracis. — 1  to  4. 
b  Mel  Boracis. — 1  in  8. 
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ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

■Externally,  soda  possesses  an  action  similar  to  that  of 
potastT Tutis  much  less  frequently  used  as  a  caustic.  Solutions 
Ke  carbonates  may  he  employed  to  neutrakse  caustic  acids ; 
?n  eczema  and  itching  disorders  of  the  skin  ;  and  m  extensive 
hu^s    Soda  compounds  with  olive  oil  constitute  hard  soap. 

i^,«mm%.-Soda  closely  resemhles  potash  m  its  action  on 
the  ahmentary  canal,  hut  is  more  powerf  ul  because  much  less 
diffusible,  i.L  more  slowly  absorbed.  It  is  antacid  to  the 
contents  k  the  stomach,  relieving  acidity  due  to  mdigestion,  in 
the  form  either  of  the  bicarhonates,  soda-water,  the  oBicinai 
lozenges,  or  as  a  mixtiu-e  with  sal-volatile  and  an  essential  oil, 
such  as  peppermint,  given  after  meals.  As  a  stomachic,_  stimu- 
lating the  flow  of  the  gastric  juice,  bicarbonate  of  soda  is  more 
commonly  given  than  the  other  alkaUes,  m  doses  of  gr.  8  to 
OT  15  shortly  before  meals.  Part  of  the  salt  at  the  same  time 
becomes  converted  into  the  chloride,  which  assists  the  digestion 
of  albumen.  The  alkali  also  liquefies  tenacious  mucus,  and 
thus  prevents  decomposition,  the  juice  reaching  the  food  more 
freely    Common  salt  is  a  safe  and  available  emetic. 

The  salts  of  soda,  being  much  less  difl'usible  than  those  of 
potash,  pass  on  into  the  smaU  intestine.  Here  the  sulphate  and 
phosphate  of  soda  and  tartarated  soda  (Rochelle  salt)  act  as 
saline  purgatives.  The  sulphate,  wliich  is  a  constituent  ot 
several  natural  purgative  waters,  including  Carlsbad,  Friednchs- 
hall,  Hunyadi  Jiinos,  and  Bilin,  is  the  most  powerful  of  these, 
producing  an  abundant  watery  evacuation.  It  is  used  as  a  hydra- 
gogue  in  dropsies,  especially  in  ascites  fi-om  Uver  disease,_  in 
congestion  of  the  portal  system,  and  as  a  habitual  purgative. 
The  phosphate  is  a  milder,  but  sutBciently  active,  purgative,  less 
unpleasant  to  the  palate ;  it  is  often  given  to  children.  Soda 
tartarata,  the  purgative  basis  of  the  Seidlitz  powder,  is  familiar 
as  a  milder  intestinal  stimulant,  of  use  in  completing  the  efiect 
of  purgative  pills.    The  chloride  is  an  anthelmintic. 

2.  ACTION  ON  THE  BLOOD  AUD  ITS  USES. 

The  salts  of  soda  are  slowly  absorbed  into  the  blood,  and 
slowly  excreted  from  it,  remaining  in  it  chiefly  as  the  bicar- 
bonate and  phosphate.  Taken,  as  they  constantly  are,  in  food, 
these  salts  are  the  chief  sources  of  the  natural  alkalinity  of  the 
liquor  sanguinis,  which  may  be  increased  Tiy  their  medicinal 
exhibition  as  well  as  by  the  tartrate,  Rochelle  salt,  and  even 
the  sulijhate.    This  effect  of  soda  as  an  alkaliniser  of  the 


40     Materia  Medica  and  Therapeutics. 

S^.V'J'''^?  advantage  of  in  tho  cases  referred  to  under 
potash  namely,  gout  and  rheumatism,  only  less  freouentlv 

fotast  Zfrno"''  "/^^f  depressing, 'as  wVrall  "s'ee  tha'n 
potash,  and  more  easily  borne  on  the  stomach,  the  slowness 

the  ho '1'"''^     ?  ^^t  ^^'^      tendency 'to  pass  off  by 

the  bowels  when  the  dose  is  increased,  more  than  counteract 

SrenoJ'i^*^'-  ."^'^  a  prolonged'and  mode." te  aSS 
influence  is  desired,  especially  in  dyspepsia  with  a  tendency 
to  constipation,  soda  is  manifestly  to  be  preferred.  '''""'-''''^ 

3.  SPECIFIC  ACTION. 

In  medicinal  doses,  the  salts  of  soda  have  no  specific  in- 
flueace  on  any  organ.  This  circumstance,  which  at  first 
sight  appears  incredible,  is  due  to  the  fact  that  the  whole 
organism  is  saturated  with  soda,  which  participates  in  many 
oi  the  ordinary  tissue  changes;  that  soda  is  admitted 
m  large  quantities  by  the  food  (especiaUy  vegetables  and 
iruits;;  and  that  the  moderate  amount  contained  in  medicinal 
closes  does  not  appreciably  affect  metabolism.  In  this  respect 
soda  differs  remarkably  from  potash,  and  is  therefore  said  to 
produce  none  of  the  depressing  effects  of  that  drug  As  we 
have  just  seen,  advantage  is  taken  of  this  negative  action  of 
soda  in  its  therapeutical  applications. 

4.  REMOTE  LOCAl  ACTION  AND  USES. 

Soda  is  excreted  by  all  the  mucous  sui-faces,  by  the  kidneys 
by  the  liver,  and  possibly  by  the  skin ;  and  in  passing  through 
the  various  epithelial  structures,  it  increases  their  activity, 
whilst  it  modifies  the  amount,  composition,  and  reaction  of 
their  secretions.  The  action  of  the  different  salts  naturally 
varies  to  a  considerable  extent,  some  affecting  one  organ  more, 
some  another.  The  sulphate  and  the  phosphate  of  soda  are,  as 
we  have  seen,  hydragogue  purgatives  by  virtue  of  their  imme- 
diate local  action ;  but  they  are  also  stimulants  of  the  intestinal 
glands,  and  are  constantly  being  absorbed  and  excreted,  re- 
absorbed and  re-excreted,  in  their  course  along  the  bowel.  {See 
Part  III.)  Both  are  also  true  hepatic  stimulants  or  direct 
cholagogues ;  the  phosphate  more  so  than  the  sidphate.  The 
value  of  these  salts  in  hepatic  and  intestinal  disorders,  which 
has  been  already  referred  to,  is  therefore  partly  referable  to 
their  effect  in  increasing  the  bUe.  Soda  tai-tarata  has  a  similar 
but  feebler  action. 

On  the  kidneys  soda  acts  loss  powerfidly  as  a  diuretic  than 
potash,  increasing  the  water  and  the  solid  constituents,  and 
diminishing  or  neutralising  the  acidity  of  the  urine.  The  bi- 
carbonate is  the  most  useful  salt  of  soda  for  this  purpose ;  the 
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acetate  and  nitrate,  wMlst  also  diuretic,  are  so  inferior  to  the 
acetate  and  nitrate  ol  potash,  that  they  are  very  seldom  em- 
ployed. The  tai-tarated  soda  maybe  usefully  combined  with  other 
alkalinisers  of  the  urine,  as  in  the  ordinary  Seidlitz  powder  ; 
and  the  effervescing  citro-tartrate  of  soda  is  a  convenient 
modification  of  much  the  same  drugs.  The  use  of  these 
alkalinisers  of  the  ui'ine  has  been  explained  ali-eady. 

The  secretions  of  the  bronchi  are  increased  by  soda  ;  that  is, 
the  sputa  become  more  abundant  and  more  liquid,  and  are  more 
easUy  expelled  by  cough.  The  bicarbonate  and  the  chloride 
are  specially  expectorant,  and  are  indicated  in  the  early  stages 
of  bronchitis,  and  in  recurrent  slight  bronchial  cataiTh,  when 
secretion  is  deficient  and  cough  harassing.  The  effects  of  soda 
on  the  stomach,  blood,  and  urine  add  much  to  its  usefulness  in 
such  oases.  The  stimulant  effect  of  soda  salts  on  ciliary  action 
may  also  account  in  part  for  its  expectorant  action. 

When  a  comprehensive  view  is  taken  of  the  action  and  uses 
of  the  salts  of  soda — locally  in  the  alimentary  canal,  in  the 
blood,  in  the  tissues,  and  in  the  organs  and  passages  where  it  is 
excreted  from  the  body,  it  is  found  to  be  peculiarly  indicated 
in  a  condition  of  system  which  may  be  called  the  "  gouty,"  the 
"rheumatic,"  "acidity,"  or  "chronic  derangement  of  the 
liver,"  and  which  is  specially  characterised,  amongst  other 
symptoms,  by  catarrhs,  or  discharges  from  the  mucous  mem- 
branes, interfering  with  the  functions  of  the  part ;  by  imperfect 
biliary  activity  and  constipation  ;  and  by  scanty,  high-coloured, 
very  acid  urine.  In  such  a  condition  great  benefit  may  be  de- 
rived from  a  course  of  alkaline  waters.  If  the  stomach  be  the 
principal  seat  of  catarrh,  i.e.  if  chi-onic  indigestion  be  urgent, 
the  more  purely  carbonated  alkaline  waters  should  be  selected, 
such  as  those  of  Vichy,  Bilin,  and  Ems.  If  the  derangement 
chiefly  involve  the  liver  and  intestines,  the  sulphated  and  salt 
(NaCl)  waters  wiU  be  more  suitable,  such  as  Carlsbad,  Kissin- 
gen,  Wiesbaden,  and  Marienbad.  For  chi'onic  catarrh  of  the 
bladder  and  urinary  passages,  Ems,  Vichy,  Wildungen,  and 
Carlsbad  are  indicated. 

5.    ACTION  AND  USES  OF  THE  DIFPERENT  SODA  SALTS. 

The  action  and  uses  of  the  preparations  of  soda  may  be 
summarised  as  follows,  and  the  special  action  of  some  of  the 'salts 
particularly  noticed  :  Soda  Caustica  and  Liquor  Sodce  are  for 
external  use,  but  very  rarely  employed.  Sodce  Carbonas  and 
Siicarbonas  (the  former  rarely,  the  latter  almost  invariably  used) 
possess  the  action  and  uses  of  soda  in  general  upon  aU  parts. 
t>od<z  Cxtro-tartras  is  like  the  carbonates,  but  milder.  Soda 
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Tartarnta  is  like  the  carbonates,  biit  purgative ;  and  more  rapidly 
and  distinctly  diui-etic  and  alkalinising,  by  virtue  of  the  potash 
it  contains.  Sodce  Acctas  and  Sodce  Nilras  are  used  pharmaceu- 
tically  only.  Sodce  Sulphas  and  Sodce  Phosphas  are  chiefly  hydra- 
gogue  purgatives  and  cholagogues,  the  former  acting  more  on 
the  bowels,  the  latter  more  on  the  liver.  Sodii  Chloridum  is 
in  large  doses  a  fi-ee  and  safe  emetic ;  an  anthelmintic  as  enema ; 
it  possesses  otherwise  the  ordinary  action  of  soda,  and  is  greatly 
used  for  this  purpose  as  the  waters  of  Homburg,  Wiesbaden, 
Kissingen,  and  Baden-Baden,  and  as  sea-water.  The  remaining 
salts  of  soda  possess  peculiar  properties  by  virtue  of  their  second 
constituent,  and  are  described  elsewhere — Sodce  Arscnias  under 
Ai-senic ;  Sodm  Chloratce  Liquor,  under  Chlorine ;  Sodce  Eypo- 
phosphis  under  Phosphorus;  Sodce  Biboras  under  Acidum 
Boricum  ;  Sodce  Valerianas  under  ValerianEe  Eadix. 

AMMONIUM.    NH,.  18. 
The  following  are  the  officinal  salts  and  prepara- 
tions of  ammonium,  arranged  according  to  their  source  : 

1.  Ammonii  Cliloridum. — Chloride  of  Ammonium. 

Mm-iate  of  Ammonia.    Sal  Ammoniac.  NH^Cl. 

Source. — Made  by  neutralising  Ammoniacal  Gas  Liquor 
with  Hydrochloric  Acid,  and  evaporating.  NH.HO  -f  HCl  = 
NH4CI  -1-  H2O. 

Characters.  — Colourless  translucent  fibrous  masses,  inodor- 
ous and  tough.    Solubility,  1  in  4  of  water ;  soluble  in  spirit. 

Impurities, — Iron  and  lead. 

Dose. — 5  to  20  gr. 

Frotii  Ammonii  Chloridum  are  made  : 

a.  Liquor  Ammonise  Fortior. —  Strong  solution  of 
Ammonia.   NH3  (32-6  per  cent.)  in  water. 

Source. —M.a.d.Q  by  heating  Chloride  of  Ammonium 
with  Slaked  Lime,  and  collecting  the  guseous  product  in 
water.    2NH^C1  +  CaHjO.,  =  -f  CaCl,  +  2H2O. 

Characters. — A  colouiiess  liquid  with  a  very  pimgent 
characteristic  odour,  and  strong  alkaline  reaction. 

Impurities.  —  Ammonium  chloride,  sulphide,  and 
sulphate ;  lime,  and  metals.    Detected  by  usual  tests. 

Preparations, 
a.  Linimentum  Camphoras  Compositum. — Com- 
pound Liniment  of  Camphor.    Strong  solution  of 
Ammonia,  Camphor,  Eectified  Spirit,  and  Oil  of 
Lavender  ;  1  in  4^. 
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^  Liquor  Ammoniae  Citratis.  —  Solution  of 
Citrate  of  Ammonia.  SNHj.G'eHgOy  dissolved  m 
water.  Made  by  adding  Strong  Solution  of  Am- 
monia to  a  solution  of  Citric  Acid. 

Dose.— 2  to  6  fl.dr. 

7  Spiritus  Ammonise  Aromaticus.— Aromatic 
Spirit  of  Ammonia.  Sal- volatile.  Blade  by  distil- 
ling a  mixture  of  Strong  Solution  of  Ammonia, 
Carbonate  of  Ammonia,  Volatile  Oil  of  Nutmeg, 
Oil  of  Lemon,  Spirit,  and  Water. 

Dose. — \  to  1  fl.dr. 

Spiritus  Ammonia  Aromalircns  is  nsed  in  pre- 
paring Tinctara  Guaiaci  Ammoniata,  and 
Tinotura  ValerianfB  Ammoniata. 
S.  Spiritus  Ammoniae  FcBtidus. — Fetid  Spirit 
of  Ammonia.    Made  by  adding  Strong  Solution  of 
Ammonia  to  an  e.xtnict  made  from  Assafcetida 
macerated  in  spirit. 

Bose.—h  to  1  fl.dr. 

e.  Tinctura  Opii  Ammoniata.   See  Opium. 
From  Liquor  yliiimonifv  Fortior  are  made  : 

C  Ammoniae  Phosphas. — Phosi^liate  of  Ammo- 
nia. (NHJoHPOj. 

Source. — iNIade  by  adding  Strong  Solution  of 
Ammonia  to  Diluted  Phosphoric  Acid,  evaporating 
and  crystallising. 

Characters. — Transparent  colourless  prisms,  be- 
coming opaque  by  e.vposure.  Solubility,  1  in  2  of 
■water. 

Ziostf.— 5  to  20  gr. 

7).  Liquor  Ammoniae. — Solution  of  Ammonia. 
NH3  (10  i)er  cent.)  dissolved  in  water. 

Source. — Made  by  mixing  one  part  of  Strong 
Solution  of  Ammonia  with  two  parts  of  Distilled 
Water. 

l)ose. — 10  to  20  min.  diluted. 

Preparation. 
Ijinimontum  Ammonice. — Liniment  of  Am- 
monia.  Solution  of  Ammonia,  1 ;  Olive  Oil,  3. 

From  Liquor  Ammonice  are  made  : 

i.  Ammoniee  Benzoas. — Benzoate  of  Am- 
monia. Nl-l4.C7Hj;02. 
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Source. — Made  hy  dissolving  Benzoic  Acid 
in  Solution  of  Ammonia,  evaporating,  and  crys- 
tallising. 

Characters. — Colourless  laminar  crystals, 
with  a  characteristic  odour.  Solubility,  1  in  5 
of  water. 

Bose.—l'^i  to  20  gr. 

ii.  Ammoniee  Nitras. — Nitrate  of  Am- 
monia. NH4NO3. 

Source.  —  Made  hy  neutralising  Diluted 
Nitric  Acid  with  Solution  of  Ammonia  (or  Car- 
bonate of  Ammonia),  crystallising,  and  fusing. 

Characters. — A  white  deliquescent  salt,  in 
confused  crystalline  masses,  with  a  bitter  acrid 
taste. 

Used  only  for  making  nitrous  oxide  gas 
(N^O). 

b.  Ammonise  Carbonas. —  Carbonate  of  Ammonia. 
N.HibCsOs. 

Soiirce. — Made  by  subHming  a  mixture  of  Chloride 
of  Ammonium  (or  Sulphate  of  Ammonia),  with  Carbonate 
of  Lime.  GNH^Cl  +  SCaCOg  =  N^HigCaOg  +  3CaCL,  + 
2NH3  +  H„0. 

Characters. — Translucent  crystalline  masses,  volatile 
and  pungent  to  the  nose  ;  alkaline.  Solubility,  1  in  4  of 
water.  20  gr.  neutralise  23|-  gr.  citric  acid,  or  ib\  gr. 
tartaric  acid;  15  gr.  neutralise  17  gr.  citric  acid,  or 
one  tablespoonful  of  lemon  juice. 

Impurities. — Sulphates  and  chlorides. 

I)ose. — 3  to  10  gr. 

From  Ammoniee  Carbonas  are  wade  : 

o.  Spiritus  AmmoniEB  Aromaticus.  See  page  43. 

)3.  Liquor  Ammoniae  Acetatis.  —  Solution  of 
Acetate  of  Ammonia.  NH^.C.^HgOj  dissolved  in 
water. 

Source. — Made  by  neutralising  Carbonate  of 
Ammonia  by  Acetic  Acid,  and  adding  water. 
Dose.— 2  to  6  fl.dr. 

Animonii  Chloridum  is  used  in  mal-ing  Liquor 
Hydrargyri  Perchloridi. 

2.  Ammonii  Bromidtim. —  Bromide  of  Ammo- 
n.  NHjBr. 

Characters.— ColovxlQaa  crystals,  which  become  sUghtly 
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yellow  by  exposure  to  the  air,  and  have  a  pungent  saline 
taste.    Solubility,  1  ia      of  water.  _ 

Impurities. — Iodides ;  free  bromine.    Detected  by  colour. 

Dose.— 2  to  20  gr. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  ammonia  is  a  stimulant  to  the  nerves 
and  other  structures,  causing  a  sensation  of  pain  and  burning, 
and  reddening  the  part  by  dilating  the  vessels.  If  the  appli- 
cation be  prolonged  and  the  vapour  confined,  blistering  may 
result ;  but  dilute  preparations  produce  only  a  rubefacient 
effect  and  a  sense  of  heat.  It  is  used  in  the  form  of  Hnimont  to 
stimulate  the  circulation  in  a  part,  either  for  the  purpose  of  in- 
creasing the  local  nutrition  (for  instance,  in  stiffness  or  other 
chronic  conditions  of  joints),  or  as  a  counter-irritant  [see  Part 
III.)  in  diseases  of  deeper  parts,  e.g.  on  the  surface  of  the  chest 
in  bronchitis.  Ammonia  is  not  to  be  used  as  a  caustic ;  and 
vesication  by  it  is  better  avoided.  In  serpent's  bite,  the  appli- 
cation of  ammonia  to  the  wound  has  occasionally  saved  life. 

Internally. — Admitted  into  the  nose,  ammonia  itself,  or  the 
vapour  of  the  carbonate  ("  smelling  salts "),  is  a  powerful 
general  stimulant,  instantly  causing  a  pimgent  sensation, 
sneezing  and  other  disturbances  of  the  respiration,  acceleration 
of  the  pulse,  and  watery  secretion  from  the  parts  including 
the  conjunctiva. .  It  is  accordingly  used  as  a  means  of  resus- 
citating consciousness,  the  action  of  the  heart,  and  respiration, 
in  cases  of  failure  of  the  cu-culation,  such  as  fainting,  or  of 
asphyxia. 

In  the  stomach,  ammonia  produces  the  same  effects  as  on 
the  skin.  A  full  dose  (30  gr.  of  the  carbonate  weU  diluted)  is 
an  emetic,  which  is  best  used  in  croup  and  bronchitis.  Smaller 
doses  cause  a  sense  of  warmth  at  the  epigastrium,  and  act  as 
carminatives,  sal-volatile  being  chiefly  used  for  this  purpose. 
In  common  with  soda  and  potash,  it  has  an  antacid  effect  on 
the  contents  of  the  stomach,  and  may  be  given  after  meals  in 
dyspepsia.  Like  these,  also,  it  acts  as  a  natural  stimulant  to 
the  gastric  juice  before  meals,  and  sal-volatile  is  therefore  a 
common  ingredient  of  alkaHne  stomachic  mixtures.  On  the 
bowels,  ammonia  appears  to  have  no  local  action. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Ammonia  is  absorbed  into  the  blood,  and  is  there  fi.xed  ;  in- 
creasing, possibly,  the  alkalinity  of  tho  plasma,  and  diminishing 
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the  tendency  to  coag-ulation.  The  phosphate  is  believed  to 
be  useful  in  gout,  by  keeping  uric  acid  in  solution. 

3.    SPECIFIC  ACTION  AND  USES. 

Although  its  specific  action  is  still  imperfectly  known,  am- 
monia certainly  appears  to  stimulate  the  central  nervous  system 
generally,  the  respiratory  centre,  and  the  heart ;  that  is,  to  be  a 
general  stimulant.  It  is  much  given  in  neuralgia  (as  the 
chloride),  and  in  exhausted  states  of  the  vital  powers,  especially 
if  respiration  and  circulation  threaten  to  fail,  as  in  tj^ihoid 
fever  complicated  with  pneumonia,  in  the  bronchitis  of  old  or 
wealdy  subjects,  and  in  ordinary  acute  pneumonia  with  increas- 
ing feebleness  of  the  heart.  In  this  way  also  it  is  useful  in 
serpent's  bite,  and  is  given  internally  in  water,  or  hj'podermi- 
cally  (10  to  20  minims)  whilst  it  is  applied  to  the  wound.  The 
phosphate  directly  increases  the  amount  of  bile,  etc. ;  chloride  of 
ammonium  decidedly  increases  the  production  of  urea,  partly, 
at  least,  by  its  own  decomposition  in  the  liver. 

4.    KEMOTE  LOCAIi  ACTION,  AND  USES. 

Ammonia  Is  excreted  by  the  kidneys  and  mucous  mem- 
branes, especially  the  respiratory  tract ;  not,  however,  as  am- 
monia, but  as  some  other  nitrogen  compound.  Thus,  instead 
of  diminishing,  it  actually  increases  the  acidity  of  the  urine, 
whilst  the  amount  of  urea  and  uric  acid  also  rises,  as  well  as 
the  volume  of  the  secretion.  The  chloride  of  anunonium  pos- 
sesses these  important  powers  most  fully,  the  acetate  less  fully. 
They  are  employed  as  diuretics  in  dropsies  and  feverish  states 
of  the  system. 

The  bronchial  seci-etion  is  distinctly  increased,  and  ren- 
dered more  liquid  and  easily  raised,  by  the  carbonate  and 
chloride  of  ammonium.  These  salts  prove  of  great  service 
as  expectorants  in  the  treatment  of  bronchitis  when  the 
secretion  is  scanty  and  thick,  or  the  patient  feeble ;  the 
accompanying  stimulation  of  the  respiratory  centre  increasing 
the  coughing  or  expectorant  power,  whilst  the  heart  is  also 
sustained. 

The  mucous  secretion  of  the  sio^ffl-cA  is  affected  by  ammonia 
as  by  the  other  alkalies,  and  the  chloride  is  sometimes  used  in 
chronic  dyspepsia.  Ammonia  remotely  stimulates  the  intes- 
tines, and  will  cause  diarrhoea  if  given  in  large  doses. 

On  the  skin  the  acetate  of  ammonia  acts  as  a  well-marked 
remote  stimulant,  and  as  the  Liquor  is  one  of  our  most  common 
diaphoretics.  The  chloride  also  possesses  the  same  property, 
but  to  a  less  degree. 
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5.   ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OP  AMMONIA. 

These  may  be  thus  summarised  :  Liqiwr  Ammonia  Forlior 
and  Liquor  Ammonice  are  used  as  stimulants  and  vesicants,  the 
former  extemaUy  only.  Ammonice  Carbonas—a.  volatile  stimu- 
lant, emetic,  and  double  expectorant  (through  the  nerves  and 
secretions).  Ammonii  ChloridHm—a,  local  refi-igerant,  a  gastric, 
intestinal,  and  hepatic  stimulant,  nervous  stimulant,  diui-etic 
double  expectorant,  and  diaphoretic  (hence  called  an  "  altera- 
tive"). Liquor  Ammonice  Acetatis  —  diiiTphovetic  and  diuretic 
(febrifuge),  and  nervous  stimulant.    Liquor  Ammonice  Citratis 

—  diui-etic  and  diaphoretic.     Spiritus  Ammonice  Aromaticns 

—  agreeable  and  powerful  carminative,  antacid,  and  general 
stimulant.  Ammo)iics  Fhosphas—dixeot  cholagogue,  possibly 
an  alkaliniser  of  the  blood.  Spiritus  Ammonice  Fmtidus.  (See 
Assafcstida.)  Ammonice  Benzoas.  (See  Benzoin.)  Ammonii 
Bromidum.    (See  Bromum.) 

LITHIUM.    L.  7. 
Only  two  salts  of  this  metal  are  officinal : 

Liithise  Cai'bonas. — Carbonate  of  Lithia.  LjCOg. 

Characters. — A  white  powder,  or  minute  crystalline  grains  ; 
alkaline.  Solubility,  1  in  100  of  water. 

Lmpurities.  —  Lime,  alumina;  detected  by  lime-water. 
Deficiency  of  lithia ;  detected  by  weight  of  residue. 

Dose. — 3  to  6  gi-.,  in  3  or  4  oz.  of  aerated  water. 

Preparation. 

a.  Liquor  Lithise  Eifervescens. — Effervescing  Solu- 
tion of  Lithia.  Lithia  Water.  Made  like  Potash  Water. 
10  gr.  to  1  pint.    Lose,  5  to  10  fl.oz. 

From  Lithice  Carbonas  is  made  : 

b.  Lithise  Citras. — Citrato  of  Lithia.  LgCgHjO^. 
Source. — Made  by  dissolving  Carbonate  of  Lithia  in 

a  solution  of  Citric  Acid,  and  evaporating. 

Characters.  —  A  white  amorphous  deliquescent 
powder.    Solubility,  1  in  2^  of  water.    Fose,  5  to  10  gr. 


ACTION  AND  USES. 
1.    IMMEDIATE    LOCAL  ACTION. 

Externally,  lithia  may  be  used  as  a  fomentation  in  gout. 
Internallij,  lithium  has  doubtless  an  antacid  action  on  the 
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alimentary  canal  very  similar  to  that  of  potash,  hut  it  is  not 
used  for  this  purpose  directly. 

2.    ACTION  ON  THE  BLOOD,   AND   ITS  USES. 

Lithium  enters  the  hlood,  and  behaves  there  much  like 
potash,  increasing  its  alkalinity,  and  combining  with  such 
acid  bodies  as  uric  acid,  for  which  it  has  a  powerful  affinity, 
(1  part  of  a  solution  of  the  carbonate  of  lithia,  at  38°  C,  dis- 
solving four  parts  of  the  acid).  It  is  extensively  used  in  gout,  to 
hold  this  substance  in  solution,  and  thus  prevent  acute  attacks 
by  fresh  deposit  in  the  tissues. 

3.    SPECIFIC  ACTION  AND  USES. 

In  this  respect  also  Uthia  closely  resembles  potash,  being  a 
cardiac  and  nervo-muscular  depressant,  if  given  in  large  doses 
or  for  a  length  of  time  ;  but  the  risk  of  lithia  poisoning  is  too 
small  to  be  allowed  to  interfere  with  the  exhibition  of  the  drug 
in  suitable  cases. 

4.    REMOTE  LOCAL  ACTION  AND  USES. 

Lithium  is  rapidly  excreted  by  the  kidneys,  and  prob- 
ably by  the  mucous  membranes.  It  is  a  powerful  diuretic  in 
passing  through  the  renal  epithelium  ;  and  whilst  increasing 
the  volume  of  water,  it  diminishes  its  acidity,  and  holds  in 
solution  even  an  excess  of  uric  acid.  It  is  accordingly  used  as 
a  valuable  remedy  in  gout,  as  it  hastens  the  excretion  of  the 
products  which  it  dissolves  in  the  blood  ;  and  in  acid  lithiasis 
or  gravel,  where  it  prevents  the  deposit  of  salts  in  the  kidney 
and  urinary  passages. 

Both  of  the  salts  of  hthia  may  be  used,  the  only  important 
difference  between  them  being  with  respect  to  their  solubility, 
which  is  very  marked. 

CALCIUM.     Ca.    40.  Lijie. 

Creta  or  chalk  is  naturally  discussed  along  with 
calcium  or  lime,  of  which  it  is  the  carbonate. 

The  various  preparations  of  lime  may  be  repre- 
sented as  follows,  according  to  their  source. 

1.  Creta.— Chalk.    CaCOg  (impure).  Native. 
From  Creta  are  made  : 

a.    Creta  Praeparata. — Prepared   Chalk.  CaCOa 
(nearly  pure). 
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Source.— M&^Q  from  Chalk  bj^  elutriation  and  sub- 

eequent  drying.  •,      •     i  vi 

Characters.— A.  white  amorphous  powder,  msolubie 

in  water  ;  incompatible  with  all  acids  and  sulphates. 
Impurities. — Alumina  and  oxide  of  iron. 
Dose.—\0  to  60  gr. 

Preparations, 
a.  Mistura  Cretaa.— Chalk  Mixture.  Prepared 
Chalk,  Gum  Acacia,  Syi-up,  and  Cinnamon  Water. 
1  in  32.    Dose,  1  to  2  fl.oz. 

0.  Pulvis  CretEe  Aromaticus. — Aromatic  Pow- 
der of  Chalk.  Prepared  Chalk,  Cinnamon,  Nutmeg, 
Saffron,  Cloves,  Cardamoms,  and  Sugar.  1  in  4. 
Dose,  10  to  60  gr. 

From  Pulvis  Greta  Aromaticus  is  made  : 

i.  Pul-vas  Cretae  Aromaticus  cum  Opio. — 
Aromatic  Powder  of  Chalk  and  Opium.  39  parts 
of  Ai-omatic  Chalk  Powder,  mixed  thoroughly 
with  1  part  of  Opium  in  powder.  1  of  opium  in 
40.    Dose,  10  to  40  gr. 

y.  Hydrargyrum  cum  Cret&,. — Mercury  with 
Chalk.  Meroui-y,  1 ;  Prepared  Chalk,  2.  Dose,  3 
to  8  gr. 

b.  Calx. — Lime.     CaO  (with  some  impurities). 
Source. — Made  by  calcining  Chalk.    CaCOj  =  CaO 
+  00^. 

Characters. — Compact  whitish  masses. 

From  Calx  is  made  : 

a.  Calcis  Hydras. — Slaked  Lime.  Hydrate 
of  Lime.    CatloOj  (with  some  impurities). 

Source. — Made  by  slaking  Lune  with  distilled 
water.    CaO  +  H^O  =  CaH^Oj. 

Characters. — A  white  powder,  strongly  alkaline. 
Soluble  in  900  parts  of  water.  Incompatible  with 
vegetable  and  mineral  acids,  alkaline  and  metallic 
salts,  and  tartar  emetic. 

Preparations. 
i.  Liquor  Calcis. — Solution  of  Lime.  Lime 
Water.    Made  by  shaking  up  Slaked  Lime  in 
Distilled  Water,  and  decanting  after  the  excess 
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has  subsided.  \  gr.  of  lime  in  1  fl.oz.  Lose, 
J  to  4  oz. 

From  Liquor  Calcis  is  prepared  : 

Linimentum  Calcis.  —  Liniment  of 

Lime.    Solution  of  Lime  and  Olive  Oil, 

equal  parts  mixed. 

Liquor  Calcis  is  also  used  in  preparing 

Lotio  Hydrargyri  Flava,  Lotio  Hydrai-gyri 

Nigra,  and  Argenti  Oxidum. 

ii.  Liquor  Calcis  Saccharatus.— Saccha- 
rated  Solution  of  Lime.  Made  by  digesting 
Slaked  Lime  with  Sugar  and  Water,  and  strain- 
ing. 7-11  grains  of  Hme  in  1  fl.  ounce.  Dose, 
15  to  60  min. 

From  Calcis  Hydras  are  made  : 

iii.  Calx  Chlorata. — Chlorinated  Lime. 
«  Chloride  of  Lime."    CaCLjO^, CaCla. 

Source. — Made  hy  passing  Chlorine  gas 
over  Slaked  Lime.  2CaH20„+ 2CLj=CaCl202. 
CaClj  +  2H2O.  Partially  soluble  ia  -water, 
bleaches  and  disinfects. 

Impurities.  —  Deficiency  in  chlorine ;  de- 
tected by  volumetric  test. 

Characters. — A  dull  white  powder,  with  a 
feeble  odour  of  chlorine. 

Preparations. 

(1)  Liquor  Calcis  Chlorate. — Solution 
of  Chlorinated  Lime.  1  pound  to  1  gallon 
of  Water;  mixed,  agitated,  and  strained. 
See  Chlorum. 

(2)  Vapor  Chlori.  Inhalation  of 
Chlorine.  Chlorinated  Lime,  moistened 
with  cold  water,  to  disengage  chlorine. 
See  Chlorum. 

Calx  chlorata  is  also  employed  in  pre- 
paration of  Chloroform.    See  Chloroformiim. 

iv.  Calcis  Hypophosphis. — Hj^ophosphite 
of  Lime.  Ca2PH„02- 

Source. — Made  by  heating  Slaked  Lime  and 
Water  with  Phosphorus,  purifying  the  liquid, 
and  crystallising.  SCaHoO.j  +'  Ps  +  6H.j0  = 
3(Ca2PH.,0„)  +  2PH3. 

Clmracters.  —  White  pearly  crystals,  with 
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a  nauseous  taste.    Soluble  in  6  parts  of  cold 
water  ;  insoluble  in  spiiit. 
Dose.— 5  to  10  gr. 

Calcis  Hypophosphis  is  used  to  make  : 
(1)  Soda3  Hypophosphis.— See  Soda. 

e.  Calcii  Chloridum. — Chloride  of  Calcium.  CaCl.,. 

Source. — Made  by  neutralising  Hydrochloric  Aci(i 
with  Chalk,  and  evaporating  to  dryness.  CaC03i- 
2HCl=CaCl2+CO„+H20. 

Characters. — White,  very  deliquescent  masses ;  solu- 
bility, 1  in  2  of  water. 

Impurities. — Carbonates,  salts  of  alumina,  and  iron  ; 
Hypochlorites,  detected  by  evolving  CI  with  HCl. 

Bose.—lO  to  20  gr. 

Calcii  Chloridum  is  used  to  make  : 

a.  Calcis  Carbonas  Praecipitata. — Precipitated 
carbonate  of  Ume.  CaCOg. 

Source. — Made  by  mixing  boiling  solutions 
of  Chloride  of  Calcium  and  Carbonate  of  Soda,  and 
washingthe  precipitate.  CaCl2+Na2C03=CaC03+ 
2NaCl. 

Characters. — A  white  crystalline  powder,  in- 
soluble in  water.    Dose,  10  to  60  gr. 

Calcis  Carbonas  Frecipitata  is  contained  in  Tro- 
chisci  Bismuthi  (4  gr.  in  each). 

2.  Calcis  Phosplias.— Phosphate  of  lime.  Ca32P04. 

Source. — Made  by  (1)  dissolving  Bone-ash  in  Hydrochloric 
acid ;  and  (2)  adding  Solution  of  Ammonia,  and  washing  and 
drying  the  precipitate.  (1)  Ca,2P04  -|-  4HC1  =  CaH42P04  + 
2CaCL ;  (2)  C^LR^2F0^  +  2CaCL,  +  4NH4HO  =  Ca32PO.  + 
4NH4CI  -I-  4H„.0. 

Characters. — A  light  white  amorphous  powder,  insoluble 
in  water. 

Dose.— 10  to  20  gr. 

Calcis  Phosphas  is  contained  in  : 

Pulvis  Antiinonialis  (2  parts  in  3).    See  Antimonium. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externalli/.—hime  in  the  form  of  the  hydrate  is  caustic, 
like  the  alkalies,  but  its  action  is  more  localised,  so  that  it  may 
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be  combined  with  fused  potash  to  form  a  convenient  caustic, 
potassa  cum  calce,  Vienna  paste,  for  ordinary  use.  Dusted  on 
the  skin  as  chalk,  or  apphed  in  lime-water,  it  is  astringent  and 
desiccative  (drying),  and  is  used  to  promote  the  healing  of 
bums,  eczema,  and  ulcers.  The  linimentum  calcis  is  a  valuable 
application  to  burns. 

Internally. — The  local  effect  of  lime  is  antacid,  like  the 
alkalies  and  magnesia,  combined  with  an  astringency  peculiar 
to  itself.  Tn  the  mouth,  chalk  is  used  as  an  antacid  and  phy- 
sical dentifrice.  Admitted  into  the  stomach  and  intestines,  as 
lime-water  or  the  carbonate,  Ume  unites  mth  the  free  acids 
of  the  contents,  and  acts  upon  the  structures  of  the  gastric 
wall.  It  is  accordingly  useful  in  acid  dyspepsia,  with  heart- 
burn, given  after  food,  e.g.  as  the  bismuth  lozenge.  Lime- 
water  prevents  the  gastric  juice  from  curdUng  milk  in 
large  lumps,  and  is  extensively  given  to  artificially-reared 
infants,  the  liquor  calcis  saccharatus  being  an  excellent  form 
when  dilution  of  the  food  is  injurious.  Its  power  of  combi- 
nation with  acids  also  makes  lime  a  valuable  antidote  for 
poisoning  by  the  mineral  acids,  oxalic  acid,  and  chloride  of 
zinc,  and  one  which  is  always  available  in  the  form  of  wall- 
plaster  ;  it  must  be  freely  given.  The  action  of  Lime  on  the 
glands  of  the  stomach  appears  to  be  depressant,  and  it  is, 
therefore,  not  suited  for  administration  before  meals.  Lime- 
water  is,  indeed,  a  general  gastric  sedative  of  some  value, 
arresting  some  kinds  of  vomiting,  especially  in  the  acid  dys- 
pepsia of  infants,  and  in  pregnancy. 

But  Uttle  of  the  alkaline  effect  of  lime  or  chalk  can  re- 
main in  the  bowels  beyond  what  has  been  exerted  on  the  chyme. 
The  astringent  action  of  these  familiar  drugs  in  diarrhoea  may 
be  in  part  due  to  their  antacid  property,  in  part  to  an 
obscure  sedative  effect  on  the  intestinal  glands  (Pand  vessels), 
which  diminishes  the  excretion  of  water  into  the  bowel. 
The  lime  salts  can  be  traced  along  the  whole  length  of  the 
canal,  and  most  of  their  bulk  is  finally  expelled  unabsorbed. 
Lime  and  chalk  thus  come  to  be  two  of  our  most  valuable 
astringents  in  diarrhoea,  either  alone  or  mth  aromatics,  opium, 
or  vegetable  astringents,  as  in  the  officinal  preparations. 

Lime-water  is  also  employed  locally  as  an  enema  for  Irilling 
the  thread- worm,  and  as  a  vaginal  injection  in  leucorrhoea. 

2.    ACTION   ON  THE  BLOOD. 

Lime  enters  the  circulation  in  very  small  quantities 
only,  and  appears  in  the  serum  as  the  phosphate.  It  probably 
increases  the  alkaHnity  somewhat,  but  no  special  use  is  made 
of  it  for  this  purpose. 
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3.    SPECIFIC  ACTION  AND  USES. 

The  important  part  played  by  lime  as  a  constituent  of  bonas 
has  suggested  its  use  as  a  specific  remedy  in  rickets,- 
fractui-es,  and  other  lesions  of  these  structures  ;  and  the  phos- 
phates and  lime-water  are  extensively  used  for  the  two  former 
conditions.  The  phosphate  and  the  chloride  have  been  recom- 
mended in  scrofulous  diseases  of  glands  and  phthisis,  to  pro- 
mote absorption,  or  possibly  to  induce  calcification ;  and  appa- 
rently with  some  reason.  None  of  the  calcareous  mineral 
waters,  however,  are  of  much  service  in  this  respect. 

4.    REMOTE  LOCAL  ACTION  AND  USES. 

The  greater  part  of  lime  or  its  salts  being  expelled  by  the 
bowel,  little  remains  to  be  excreted  by  the  kidney,  so  that  their 
diuretic  and  alkaline  effects  are  not  marked.  Their  most 
useful  form  for  influencing  the  urine  is  Bath  or  Wildungen 
water. 

5.    ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  LIMB. 

Creta  in  its  various  forms  and  combinations — Liquor  Calcis 
and  Liquor  Galois  Saccharatus — possesses  the  general  effects  and 
uses  of  lime.  Calcii  Chloridum  is  a  gastric  sedative,  but  is  also 
a  specific  in  scrofulous  enlargement  of  glands ;  and  is  used  in 
testing.  Calcis  Phosphas  is  a  specific  in  bone  diseases  and 
scrofula.  Calx  Chlorata  and  its  derivates  are  media  for  supplying 
chlorine,  and  used  accordingly.  Calcis  ILypophosphis  is  employed 
as  a  specific  in  tuberculosis  and  other  wasting  diseases.  In  the 
remaining  preparations  the  action  of  the  lime  or  chalk  is  com- 
paratively insignificant,  as,  e.g.,  in  the  three  preparations  of 
mercury,  of  which  they  are  ingredients,  and  in  antimonial 
powder. 


MAGNESIUM.    Mg.  24. 
The  following  are  the  officinal  salts  and  prepara- 
tions of  magnesium,   arranged    according   to  their 
source  : 

Magnnesise    Sulphas.  —  Sulphate    of  Magnesia. 
Epsom  Salt.  ngSO^.TH^O. 
Source. — Native. 

Characters.—M.ijiMiQ  colourless  rhombic  prisms,  with  a 
bitter  taste.  Solubility,  10  in  13  parts  of  cold  water.  Incom- 
patible with  alkaline  carbonates,  lime-water,  acetate  of  lead, 
and  nitrate  of  silver. 
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Impurities. — Lime,  iron,  and  general  impurities. 
Dose. — 60  gr.  to  ^  oz. 

Preparations. 

a.  Enema  Magnesia  Sulpliatis. — 1  oz.,  in  1  oz.  of 
Olive  Oil,  and  15  oz.  of  Mucilage  of  Starch ;  for  one 
enema. 

S.  Mistura  Sennse  Composita. — 1  oz.  in   5  fl.oz. 

See  Senna. 

From  Magnesia  Sulphas  are  also  made  : 

c.  Magnesise  Carbonas.  —  Carbonate  of  Magnesia 
(heavy).  (MgC03)3.MgO._5H20. 

Source. — Made  by  mixing  boiling  solutions  of  Sul- 
phate of  Magnesia  and  Carbonate  of  Soda,  evaporating, 
pm-ifying,  and  drying.  4MgS04  +  4Na,C03  +  H2O  = 
3MgC03,Mg2HO  +  iNa^SO^  +  00^.  " 

Characters. — A  white  granular  pov?der,  insoluble  in 
water. 

Impurities. — Lime,  sulphates,  metals. 
Dose.— 10  to  60  gr. 

Freparations. 

a.  Liquor  Magnesias  Carbonatis. — Solution  of 
Carbonate  of  Magnesia.  "Fluid  Magnesia." 
MgCOg  +  H2CO3  or  MgH22C03,  in  solution. 

Source. — Made  by  passing  an  excess  of  Carbonic 
Acid  gas  through  a  mixture  of  Carbonate  of  Magnesia 
(freshly  prepared)  and  water.  1  fl.oz.  contains  13 
gr.  of  carbonate. 

Characters. — A  clear  fluid,  sometimes  effer- 
vescing slightly. 

Dose. — 1  to  2  fl.oz. 

p.  Trochisci  Bismuthi. — 2j  gr.  in  each. 

From  MagnesicB  Carbonas  is  made  : 

Magnesia. — Magnesia  (heavy).  Magnesia 

Ponderosa.  MgO. 

Source. — Made  by  heating  Carbonate  of 

Magnesia  in  a  crucible  to  expel  the  carbonic 

acid. 

Characters. — A  white  powder,  compara- 
tively insoluble  in  water  (1  part  in  5,412  cold 
water,  1  in  36,000  hot  water). 

Impurities. — Those  of  the  carbonates. 

Dose.—\Q  to  60  gr. 

d.  MagnesisB  Carbonas  Levis.— Light  Carbonate  of 
Magnesia.  (MgC03)3.Mg0.5H„0. 
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Source. — Made  like  magnesiJB  carbonas,  but  with 
cold  dilute  solutions  instead  of  hot. 

Characters. — A  very  light  white  powder,  proving 
microscopically  to  be  partly  amorphous,  partly  pris- 
matic crystals.  Soluble  in  2,493  parts  of  cold  water, 
or  in  9,000  parts  of  hot  water ;  3J  times  the  bulk  of  the 
heavy  carbonate. 

Dose.— 10  to  60  gr. 

From  Magnesice  Carbonas  Levis  is  made  : 

Magnesise  Levis. — Light  Magnesia.  MgO. 

Source. — Made  by  heating  Light  Carbonate  of 
Magnesia  in  a  crucible  to  expel  the  carbonic  acid. 

Characters. — A  bulky  white  powder,  3J  times 
the  bulk  of  "he&yj  magnesia. 

Dose.— 10  to  60  gi-. 

Magnesim  Carbonis  Levis  is  contained  in  Pulvis 
Ehei  Compositus  (6  parts  in  9). 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  magnesia  has  no  action,  and  is  not  used. 

Internally,  magnesia  is  a  valuable  means  of  decomposing  the 
contents  of  the  stomach  and  intestines  under  various  circum- 
stances. The  base  and  carbonates  form  comparatively  insoluble 
or  innocuous  compounds  with  the  mineral  acids,  oxalic  acid, 
mercuric,  arsenical,  and  cupric  salts ;  in  large  quantities  they 
prevent  the  absorption  of  alkaloids  by  rendering  the  contents 
of  the  stomach  alkaline ;  whilst  the  sulphate  precipitates  inso- 
luble sulphates  of  lead  and  baryta.  Magnesia  or  its  salts  may 
therefore  be  employed  as  antidotes  in  cases  of  poisoning  by 
any  of  these  substances,  the  oxide  being  preferred  to  the  car- 
bonate, so  as  to  prevent  the  evolution  of  carbonic  acid,  and 
care  being  taken  to  give  it  very  freely. 

By  a  similar  process  of  decomposition,  magnesia  neutralises 
normal  or  excessive  acidity  in  the  stomach  and  bowels,  and  is 
itself  converted  into  the  chloride,  lactate,  and  bicarbonate,  this 
reaction  removing  irritant  acid,  and  forming  salts  of  magnesia, 
which  have  a  stimulant  or  purgative  action  on  the  intestine. 
The  carbonate  is  similarly  decomposed,  yielding  carbonic  acid, 
which  exerts  its  specific  action  on  the  stomach.  Both  sub- 
stances are  therefore  employed  as  local  alkaline  remedies  in 
acidity  of  the  stomach  (heartburn,  pyrosis,  etc.),  given  with  sal- 
volatile,  after  meals,  a  further  laxative  efiect  on  the  intestine 
being  intended. 


S6     Materia  Medic  a  AND  Therapeutics. 


The  chloride,  bicarbonate,  or  lactate  formed  in  the  sto- 
mach, and  the  sulphate  of  magnesia  directly  given,  having 
reached  the  intestine,  are  very  slowly  absorbed,  and  if  in 
suiBcient  quantity,  produce  very  marked  local  effects  as  saline 
purgatives,  the  sulphate  being  hydragogue  in  its  action.  The 
result  is  the  free  evacuation  of  a  quantity  of  water  by  the 
bowel,  and  with  it  the  whole,  or  almost  the  whole,  of  the  mag- 
nesia. Sulphate  of  magnesia  (Epsom  salt)  is  our  most  common 
saUne  purgative,  used  in  the  form  of  Mistura  Sennas  Composita 
(black  draught),  of  a  simple  solution  in  sulphuric  acid  and 
■water  with  some  carminative,  and  of  several  of  the  popular 
aperient  waters,  such  as  FriedrichshaU,  Piillna,  Hunyadi 
.Tanos,  of  all  of  -which  it  is  an  important  constituent.  Sulphate 
of  magnesia  is  regarded  as  a  mild,  painless,  non-nauseating 
purgative,  less  rapid  in  its  action  than  the  soda  salt,  to  be 
used  for  completing  the  effect  of  purgative  pills,  for  congestion 
of  the  portal  system,  for  chronic  constipation  as  an  habitual 
laxative  in  combination  with  other  salts  in  the  above-named 
waters,  and  for  feverish  attacks  with  loaded  bowels. 

Magnesia  and  the  carbonates,  when  used  as  purgatives,  are 
chiefly  given  to  children  in  diarrhoea  with  foul  acid  stools,  very 
frequently  in  the  form  of  Pulvis  Ehei  Composita  (Gregory's 
Powder).  In  small  doses,  neither  salt  has  any  purgative  action 
on  the  bowel,  but  enters  the  blood. 

2.    ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Entering  the  circulation  as  the  chloride  or  lactate,  magnesia 
increases  the  natural  alkalinity  of  the  plasma,  of  which  it  is  a 
normal  constituent,  and  helps  to  hold  in  solution  any  acid 
■which  may  be  in  excess.  It  will  therefore  be  useful  in  gout, 
lithiasis,  and  possibly  in  chronic  rheumatism,  to  assist  the  more 
powerful  alkaUnisers  of  the  blood  with  which  it  is  combined  in 
the  ■waters  of  Ems,  Baden-Baden,  Aix-les-Bains,  Carlsbad,  etc. 

3.   SPECIFIC  ACTION  AND  USES. 

Magnesia  taken  medicinally  does  not  exert  any  appreciable 
effect  upon  the  tissues  or  nutrition  generally.  Although  an 
important  constituent  of  bone,  it  cannot  be  said  to  be  of  any 
value  in  rickets  or  other  diseases  in  which  the  osseous  tissue  is 
deficient  in  solid  matter. 

4.    REMOTE  LOCAL  ACTION. 

When  magnesia  does  not  purge,  it  is  excreted  chiefly  by 
the  kidneys,  rendering  the  urine  more  abundant  and  less  acid, 
and  dissolving  uric  acid.  Its  diuretic  and  alkalinising  effects 
contribute  to  the  value  of  magnesia  waters  in  gout  and  gravel. 
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BAKIUM.    Ba.  137. 

Barium  is  chiefly  used  in  testing. 

Chloride  of  Bariiuu,  BaCl2.2H20. 
Characters. — Colourless  translucent  tables. 
Dose. — J  to  2  gr. 

Solution  of  Chloride  of  Barium,  1  in  10. 


ACTION  AND  USES. 

Baryta  greatly  disturbs  the   blood  pressure,  and  the 

chloride  has  accordingly  been  recommended  in  anem-ism. 


GROUP  II. 

THE  METALS. 


ALUMINIUM.     Al.  27-5. 
Only  one  salt  of  this  metal  is  used  in  medicine. 

Allimeii.  — Alum.  NH4A1(S04)2.12H20.  A  sulphate 
of  ammonia  and  alumina,  crj^stalUsed  from  solution  in  water. 

Characters. — Colourless  transparent  octahedra,  with  an 
acid,  sweetish,  astringent  taste.  Solubility,  1  in  12  of  cold,  and 
in  *th  parts  of  boiling  water.  Incompatible  with  alkalies,  lime, 
barytas,  lead,  tartrates,  and  tannic  acid,  mercury,  and  u-on. 

Impurity. — Sulphate  of  Iron. 

Dose.— 10  to  20  gi-. 

From  Almneu  is  made  : 

Alumen  Exsiccatum. — Dried  Alum. 

Source. — Made  by  heating  alum  up  to  400°  till 
aqueous  vapours  cease  to  be  disengaged,  and  powdering. 

Characters. — An  opaque  white  bulky  powdei',  or 
spongy  masses.  Has  lost  47  per  cent,  by  heating ;  diffi- 
cult of  solution  ia  water,  but  unites  readily  with  it. 


ACTION  AND  USES. 
1.    IMMUDIATB  LOCAL  ACTION  AND  USES. 

Externally. — Alum  is  astringent,  an  effect  which  is  fully 
discussed  under  Fiumbum.    The  dried  alum  absorbs  water,  and 
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is  somewhat  caustic  if  the  skin  be  broken,  for  instance,  over 
uicera.    It  is  used  to  destroy  weak  exuberant  granulations 

Intcrnall;/.— The  local  action  of  alum  is  appreciated  in  the 
mouth  as  an  "  astringent  taste,"  and  in  the  throat  as  "  dryness  " 
;  the  mucous  secretions  of  the  parts  being  coagulated,  and  the 
membrane  constrmged,  especially  if  the  parts  be  inflamed  and 
swoUen.  Alum  is  therefore  a  remedy  for  sore  throat,  in  the 
form  of  gargles  or  sprays,  variously  combined  with  other  sub- 
stances. 

A  similar  effect  is  produced  on  the  mucous  membrane  of 
the  stomach  and  intestines,  dyspepsia  and  constipation  being 
the  result ;  in  large  doses  it  is  an  emetic,  irritant,  and  purga- 
tive. A  teaspoonful  mixed  with  syrup  is  an  excellent  vomit  in 
croup.  As  an  injection  in  discharges  from  the  vagina,  uterus, 
and  urethra,  it  is  in  constant  use  ;  and  also  as  a  wash  for  the 
eyes. 

2.    ACTION  IN  THE  HLOOD. 

Alum  is  absorbed  into  the  blood,  probably  as  an  albumi- 
nate. 

3.    SPECIFIC  ACTION  AND  USES. 

This  salt  is  believed  to  possess  astringent  properties  when 
it  reaches  the  tissues,  arresting  hemorrhage  and  chronic  in- 
flammatory discharges  from  the  mucous  membranes;  and  is 
used  in  the  treatment  of  hsemoptysis,  epistaxis,  gleet,  diarrhoea, 
and  even  whooping  cough.    Much  of  this  is  doubtful. 

4.    REMOTE  LOCAL  ACTION  AND  fSES. 

Alum  is  excreted  by  the  kidneys,  and  may  arrest  hasmor- 
rhage  from  these  organs.  Part  of  the  salt  may  also  escape 
by  the  skin,  as  it  piroves  useful  in  some  cases  of  excessive 
sweating. 


PLUMBUM.     Pb.  207.  Lead. 
Lead  is  one  of  the  most  powerful  and  useful  of 
metallic  drugs. 

1.  Plumbi  Oxidiim.— Oxide  of  Lead.  Litharge.  PbO. 

Characters. — Heavy  scales  of  a  pale  brick -red  colour.  So- 
luble in  diluted  nitric  and  acetic  acids. 

Impurities. — Copper,  iron,  and  carbonates ;  detected  by 
ordinary  tests. 

Preparations. 

Emplastrum  Plumbi. — Lead  Plaster.    1  in  2  J  of 
Olive  Oil  and  I  of  Water. 
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riumbi  Oxidum  or  its  Emplastrum  is  also  con- 
tained in  Emplastra  Ferri,  Galbani,  Hydi-argyri,  Eesina;, 
Cerati  Saponis,  and  Saponis. 

From  Plumhi  Oxidum  is  made  : 

Plumbi  Acetas.— Acetate  of  Lead.  "Sugar  of 
Lead."    Pb(C„?l30„j2.3HjO.  .  . 

Source.  —Made  by  dissolving  Oxide  of  Lead  in  Acetic 
Acid  and  Water,  and  crystallising.  PbO  +.2C2H4O2  = 
Pb(C,H302),  +  H.,0. 

C%Mr</c;«J-s.— White  spongy-looking  masses  ot  inter- 
laced acicular  crystals,  slightly  eEHorescent,  having  an 
acetous  odour  and  a  sweet  astringent  taste.  Solubility, 
10  in  2.T  of  water. 

Incompntihles. — Hard  water,  mineral  acids  and  salts, 
vegetable  acids,  alkalies,  lime-water,  iodide  of  potas- 
sium, all  vegetable  astringents,  preparations  of  opium, 
albuminous  liquids. 

Impurity. — Carbonate;  detected  by  turbidity  of 
aqueous  solution. 

Dose. — 1  to  4  gr. 

Preparations, 
a.  Pilula  Plumbi  cum  Opio. — Acetate  of  Lead, 
6  ;  Opium,  1  ;  Confection  of  Koses,  1.    A  i-gr.  pill 
contains  3  gr.  of  plumbi  acetas,  and  |  gr.  of  opium. 
Dose. — 3  to  5  gT. 

Suppositoria  Plumbi  Composita. — Each  15- 
gr.  suppository  contains  3  gr.  of  acetate  of  lead, 
and  1  gr.  of  ojiium. 

c.  Unguentum  Plumbi  Acetatis. — 12  gr.  to  1 
oz.  benzoated  lard. 

d.  Liquor    Plumbi    Subacetatis.  —  "Goulard 
extract."    Pb^C^HjOj,  dissolved  in  water. 

Source. — Slado  by  boihng  acetate  of  lead  and 
oxide  of  lead  in  water. 

Characters.' — A  dense,  clear,  colourless  liquid, 
with  a  sweet  astringent  taste  and  alkaline  reaction. 

From  Liquor  Plumhi  Subacetatis  are  prepared  : 

a.  Liquor  Plumbi  Subacetatis  Dilutus. — 
"  Goulard  Water."  Solution  of  Subacetate  of 
lead,  1 ;  Rectified  spirit,  1  ;  Water,  78. 

fi.  Unguentum  Plumbi  Subacetatis  Com- 
positum. — 1  in  o|-. 
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2.  Plumbi  Cai-boiias.— Carbonate  of  Lead.  "  White 
Lead."  PbCOj. 

Characters.~K  heavy  white  powder.    Insoluble  in  water. 
Impurities. — Lime  ;  sulphate  of  lead. 

Preparation. 
Unguentum  Plumbi  Carbonatis.  — 1  in  8. 

3.  Plumbi  Nitras.— Nitrate  of  Lead.  Pb(N"03)2. 
So!«w.— Made  by  dissohTng  lead  in  boiling  nitric  acid 

slightly  diluted,  and  crystallising  out. 

Characters. — Colourless  octahedral  nearly  opaque  crystals. 

From  Plumbi  Nitras  is  made  : 

Plumbi  lodidum. — Iodide  of  Lead.  Pbl„. 

Source. — Made  by  mixing  solutions  of  Nitrate  of 
Lead  and  Iodide  of  Potassium.  Pb2(N0,)  4-  2KI  — 
Pblg  4- 2KNO3. 

Characters. — A  bright  yellow  powder  or  crystalline 
scales. 

Preparations. 

a.  Emplastrum  Plumbi  lodidi. — 1  in  9. 

b.  Unguentum  Plumbi  lodidi. — 1  in  8. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Lead  is  said  not  to  be  absorbed  by  the  un- 
broken slrin  ;  yet  the  dilute  solution  of  the  subacetate  (Goulard 
water)  is  of  unquestionable  value  in  the  treatment  of  contu- 
sions and  superficial  inflammations,  such  as  erysipelas,  and  is 
extensively  used  in  these  conditions.  In  the  same  form,  or 
as  the  ointment  of  the  subacetate,  it  relieves  itching ;  a 
symptom,  the  cause  and  pathological  nature  of  which  are  still 
obscure.  Lead  may  be  absorbed  when  applied  in  the  form  of 
ointment,  probably  by  decomposition ;  and  the  specific  effects 
to  be  presently  described  may  arise  in  this  ■w-aj.  Lead  salts 
act  readily  upon  wounds,  ulcers,  and  exposed  mucous  mem- 
branes :  (1)  precii)itating  the  alljuminous  fluids  which  cover 
their  surface,  or  are  flowing  from  them  as  a  discharge  ;  (2)  co- 
agulating the  protoplasm  of  the  young  cells  of  the  superficial 
layers  ;  and  (3)  contracting  the  small  arteries  and  veins  of  the 
part,  thus  diminishing  or  even  arresting  the  circulation  within 
them,  and  preventing  the  escape  of  the  plasma  and  blood-cells 
thi'ough  their  walls ;  whilst  (4)  the  nerves  arc  probably  also 
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depressed.  These  effects  are  called,  as  a  whole,  astringent, 
antiphlogistic,  and  sedative.  The  solutions  of  the  subacetate 
are  much  employed  as  applications  to  ulcers,  as  injections 
for  chronic  inliammatory  discharges  from  the  vagina,  urethra, 
ulcers,  ear,  etc.,  and  as  a  coUyriumfor  the  conjunctiva;  or  the 
carbonate  may  be  dusted  upon  ulcers,  or  used  as  ointment. 
The  strong  solution  of  the  subacetate  is  a  powerful  irritant, 
causing  pain  and  reaction,  and  is  rarely  used  undiluted.  The 
nitrate  is  stimulant  or  even  caustic,  and  is  appHed  to  syphUitic 
onychia  and  chapped  nipples.  The  iodide,  in  the  form  of  the 
unguentum,  may  be  rubbed  into  enlarged  joints,  glandular 
swellings  and  nodes,  its  absorptive  efffict  being  chiefly  referable 
to  the  iodine. 

Internally. — The  local  action  of  lead  is  first  appreciated  in 
the  mouth  as  a  peculiar  "  astringent  taste,"  with  a  sharp  sweet- 
ness in  the  case  of  the  acetate.  On  the  mucous  membrane  of 
the  throat  it  acts  as  already  described,  coagulating  the  mucus, 
producing  an  astringent  effect  on  the  cells  and  vessels  of 
the  part,  and  causing  a  sensation  of  dryness.  If  inflammation 
be  present  it  is  rapidly  controlled ;  and  the  subacetate,  either 
painted  on  in  the  form  of  the  strong  solution,  or  as  a  gargle 
formed  of  the  weak  solution,  is  an  efficacious  remedy  for  ton- 
sUlitis. 

The  local  action  of  lead  on  the  stomach  and  intestine 
corresponds  with  what  has  been  described :  it  diminishes  the 
secretions,  contracts  the  vessels,  and  arrests  or  retards  the 
peristaltic  movements;  whUst  it  is  itself  converted  into  an 
albuminate  by  the  fluids  which  it  encounters.  The  acetate  is 
accordingly  given  with  or  without  opium  to  arrest  hasmatemesis ; 
and  it  is  one  of  the  most  certain  drugs  in  the  treatment  of 
obstinate  dian-hoea,  especially  if  ulceration  be  present,  and 
haemon-hage  thi-eatening,  as  in  typhoid  fever  (where  it  may  be 
advantageously  combined  with  opium),  and  in  tuberculosis  of 
the  bowels. 

2.    ACTION  IN  THE  BLOOD. 

Lead  enters  the  blood  as  albuminate,  but  passes  very 
rapidly  through  it,  and  cannot  be  found  in  it  even  after  large 
doses.  If  lead  be  given  for  some  time,  the  blood  becomes  more 
watery,  and  the  red  corpuscles  fewer  in  number. 

3.    SPECIFIC  ACTION. 

All  the  tissues  take  up  lead  fi-eely  from  the  blood,  and 
retain  it  obstinately  as  albuminate,  the  central  nervous  system 
bemg  the  important  seat  of  its  deposit,  whilst  it  is  even  more 
abundant  m  the  kidneys  and  liver  as  the  channels  of  its  escape, 
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and  in  the  bones  from  the  sluggishness  of  their  metabolism. 
Ihus  combined  with  the  active  cells  of  the  body,  lead  after  a 
time  sets  up  a  series  of  phenomena  known  as  "plumbism." 
These  are  pathological,  not  physiological,  effects,  and  may  be 
briefly  said  to  take  the  form  of  dyspepsia,  constipation,  and 
colic  ;  a  full,  tense,  and  infi-equent  pulse,  with  increased  cardiac 
action ;  disturbances  of  the  urinary  flow  ;  neuralgic  pains ; 
tremors,  followed  by  paralysis  of  the  muscles,  chiefly  affecting 
the  extensors  of  the  wrist ;  anaemia  and  emaciation. 

These  symptoms  and  the  results  obtained  by  experiments 
on  animals  have  been  variously  interpreted.  Some  authorities 
refer  them  to  an  irritant  action  of  lead  on  the  involuntary 
muscular  fibres  of  the  stomach,  bowels,  blood-vessels,  similar 
to  its  astringent  local  effects,  whence  muscular  contrac- 
tions, painful  spasms,  narrowing  of  the  vessels,  and  finally 
paralysis,  and  other  phenomena  from  exhaustion.  Other  phar- 
macologists contend  that  lead  acts  primarily  on  the  central 
nervous  system  and  nerves,  and  secondarily  only  on  the  mus- 
cles, vessels,  etc.  Its  remarkable  effect  in  raising  the  blood 
pressure  has  been  referred  to  irritation  of  the  splanchnics,  and 
consequent  narrowing  of  the  abdominal  vessels;  that  is,  to  in- 
creased peripheral  resistance.  The  increased  blood  pressure  is 
the  cause  of  the  infrequent  powerful  cardiac  action,  and  to  some 
extent  of  the  urinary  disturbances. 

4.    SPECIFIC  USES. 

The  specific  action  of  lead  is  turned  to  many  important 
uses.  As  a  powerful  haBmostatic  it  is  used  in  bleeding  from 
the  stomach  and  bowel,  as  we  have  said,  and  also  from  the 
lungs,  opium  being  advantageously  combined  with  it  to 
ensure  mental  and  bodily  rest  (Pilula  Plumbi  cum  Opio,  or 
acetate  of  lead  and  acetate  of  morphia  with  acetic  acid).  Its 
use  in  dian'hoea  is  also  partly  referable  to  its  specific  action. 

5.    REMOTE  LOCAL  ACTION  AND  USES. 

Lead  is  slowly  excreted  in  the  bile,  urine,  skin,  and  milk. 
In  the  bowel,  the  portion  that  has  been  excreted  bj-  the  liver 
is  reabsorbed,  is  again  excreted,  and  finally  escapes  in  the  fseces 
as  the  black  sulphide.  In  passing  through  the  kidneys,  lead 
diminishes  the  excretion  of  uric  acid.  It  is  used  as  a  liremo- 
static  in  renal  haimoiThage,  in  bronchorrhoca,  and  in  profuse 
sweating. 

6.    ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  LEAD. 

The  8{)ecial  action  and  uses  of  the  dilferent  preparations 
of  lead  are  as  foUows :   The  Acetate  is  the  only  salt  given 
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internally.  The  solutions  of  the  Subacetate  are  the  only  liquid 
preparations  of  the  metal,  and  are  used  externally  as  lotions, 
injections,  collyria,  etc.,  as  well  as  in  the  form  of  the  ointment. 
The  Oxide  is  made  into  Emplastrimi  plumhi,  the  hasis  of  almost 
all  plasters.  The  Nitrate  is  used  as  a  local  stimulant  or  eschar- 
otic,  as  described ;  and  phaimaceutically  to  obtain  the  Iodide. 
The  latter  possesses,  as  already  described,  absorptive  powers  by 
virtue  of  the  iodine,  an  efEect  which  the  lead  probably  promotes, 
Flumbi  Carbmas  is  applied,  either  as  the  powder  or  as  an 
ointment,  for  astringent  purposes,  to  ulcers  and  inflamed 
surfaces. 

ARGENTUM.    108.  Silver. 

Two  salts  of  this  metal  are  officinal,  the  nitrate 
and  the  oxide. 


Argrentlim  FlU'ificatuni. — Refined  Silver.  Pure 
Metallic  Silver. 

Impurities. — Lead  and  coj)per. 

From  Argentum  is  made  : 

Argenti  Nitras. — Nitrate  of  Silver.  AgN03.  Lunar 
Caustic. 

Source. — Made  by  dissolving  Silver  in  Diluted  Nitric 
Acid. 

Characters. — Colourless  tabular  right  rhombic  prisms, 
or  white  cylindrical  rods.  Solubility,  100  gr.  in  50  min. 
of  water. 

Impurities. — Other  nitrates  ;    detected  by  evapora- 
tion of  filtrate  after  preciijitation  with  HCl. 
Dose.—^  to  ^  gr. 

From  Argenti  Nitras  is  made  : 

Argenti  Oxidum.— Oxide  of  Silver.  Ag^O. 

Sourcc.~Ma.de  by  precipitating  a  solution  of 
Nitrate  of  Silver  with  Lime- Water  — 2AffN0, 
Ca2H0  =  Ag^O  +  Ca2N03  +  H.,0.  ^ 

Characters. — An  olive-brown  powder ;  insoluble 
in  water.  Incompatible  with  creasote,  with  which 
it  forms  an  explosive  substance. 

_/H?;/7;«-ji!i(;s.-— Metallic  silver,  evolving  gas  with 
nitric  acid. 

Dose. — ^  to  2  gr. 
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ACTION  AND  USES. 
1.    IMMEDIATE   LOCAL  ACTION  AND  USES. 

Externally .—Ir^  the  form  of  the  solid  pencil,  nitrate  of 
silver  is  a  caustic  causing  destruction,  with  deep  staining  of 
the  superficial  layers,  acute  pain,  inflammation  of  the  deeper 
layers,  separation  of  the  part  as  a  slough,  and  then  rapid  heal- 
ing. UnKke  potash,  its  effects  are  limited  to  the  area  of  appli- 
cation. On  this  account  it  is  the  hest  caustic  for  ordinary  use, 
to  destroy  the  affected  part  in  bites  of  dogs,  serpents,  and  other 
venomous  animals,  in  post-mortem  woimds  and  chancres,  or  to 
remove  small  growths.  Solutions  of  the  nitrate,  when  apphed 
to  the  broken  skin  or  a  mucous  membrane,  exert  much  the 
same  action  as  lead,  but  in  a  greater  degree :  precipitating  the 
albumins  and  the  chlorides  of  the  plasma  or  secretions ;  coagu- 
lating the  protoplasm  of  the  young  cells  of  the  part ;  causing 
active  contraction  of  the  arteries,  veins,  and  capillaries;  and 
very  rapidly  coagulating  the  blood  both  within  and  without 
them.  Nitrate  of  silver  is  therefore  the  best  local  antiphlo- 
gistic known,  controlling  the  exudation,  growth,  and  vascular 
disturbance  of  the  inflammatory  process.  It  is  employed  to 
touch  callous  and  weak  ulcers,  including  bed-sores ;  to  control 
local  inflammations  in  accessible  parts ;  and,  as  an  injection,  to 
wash  inflamed  surfaces,  for  examjjle,  the  urethra,  vagina,  os 
uteri,  bladder,  and  conjunctiva.  A  weak  solution  is  used  to 
harden  the  skin  in  threatening  bed-sores.  Solid  caustic  is  an 
excellent  haemostatic  on  bleeding  fi-om  leech-bites. 

Internally. — In  the  mouth,  silver  causes  a  nauseous  astrin- 
gent metallic  taste.  Meeting  with  chlorides  and  albuminous 
fluids,  it  combines  with  these,  and  acts  ui^on  the  surface  of 
the  mucous  membrane  as  it  does  upon  the  skin.  It  is  a  useful 
remedy  in  inflammation  of  the  tonsils  and  pharynx,  whether 
applied  in  the  solid  form  as  an  antiphlogistic  in  acute 
cases,  or  in  solution  as  an  astringent  in  relaxed,  chronic 
states. 

Eeaching  the  stomach,  nitrate  of  silver  is  decomposed  by 
the  hydrochloric  acid  and  mucus,  and  cannot  act  as  an  irritant 
upon  the  mucous  membrane  unless  given  in  poisonous  doses. 
Its  use  in  ulcers  of  the  stomach  must  therefore  be  ques- 
tioned. When  given  for  ulceration  of  the  bowels,  it  is  admini- 
stered jucr  rectum. 

2.    ACTION  IN  THE  HLOOD. 

Silver  enters  the  blood  either  as  alluiminate,  or  is  absnrbpd 
as  the  pure  metal  by  the  intestinal  epitheliimi  and  lact«als, 
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after  the  manner  of  fat.  It  has  no  appreciable  effect  on  the 
blood. 

3.   SPECIFIC  ACTION  AND  USES. 

Silver  becomes  locked  up  in  all  the  connective  tissues  of  the 
body,  in  the  metallic  foi-m,  staining  exposed  parts  a  dusky  black 
bro^vn,  incapable  of  removal.  It  probably,  therefore,  remains 
inert  within  the  body;  but  some  authorities  believe  that  it 
aifects  the  nervous  tissues,  and  recommend  it  in  epilepsy, 
chorea,  and  locomotor  ataxy.  The  permanent  unsightly  dis- 
coloration of  the  skin,  which  comes  on  after  its  use  for  several 
months,  is  a  serious  objection  to  its  employment. 

4.  REMOTE  LOCAL  ACTION. 

As  we  have  just  seen,  silver  once  admitted  to  the  tissues  is 
not  excreted.  A  certain  amount  has,  however,  been  found  in 
the  urine ;  and  a  proportion  always  passes  through  the  bowels 
unabsorhed,  appearing  on  the  fEeces  as  sulphide.  No  use  ia 
made  of  these  facts. 

6.    ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  SILVER. 

The  Nitrate  is  almost  invariably  used  both  externally  and 
internally.  The  Oxide  is  less  irritant,  and  is  chiefly  given  in- 
ternally in  the  form  of  piU. 

CUPEUM.    63-5.  Copper. 

The  sulphate  is  the  only  salt  of  copper  employed 
medicinally,  although  other  compounds,  as  well  as  the 
metal  itself,  are  introduced  into  the  Pharmacopceia  as 
tests. 

1.  Cupri  Sulphas.— Sulphate  of  Copper.  CuSCK. 
5H„0.  "* 

before.— Made  by  heating  Sulphuric  Acid  with  Copper,  dis- 
solving the  soluble  product,  evaporating  and  ciystaHising. 

Characters. — A  blue  crystalline  salt  ia  obhque  prisms. 
Solubility,  1  in  3  of  water. 

Impurity. — Iron. 

io.sc— As  an  astringent  or  tonic,  i  to  2  gr. ;  as  an  emetic, 
5  to  10  gr. 

i'roin  Cupri  Sulphas  is  prepared : 

Sulphate  of  Copper,  Anhydrous.  CUSO4.— A  yel- 
lowish-white powder  made  by  heating  sulphate  of  copper 
toiOO^Fahr.    Used  in  testing. 
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Copper  ivire  is  used  for  preparing  Spiritus  iEtheris  Nitrosi. 

2.  Subacetate  of  Copper  of  Commerce.  Verdigris,  ffirugo. 
(C2H30.2)2Cu,GuO.  In  powder,  or  masses  of  very  minute 
crystals  of  a  bluish-green  colour.    Used  in  chemical  testing. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION. 


Externally. — The  action  of  copper  differs  but  little  from 
that  of  sUver  and  zinc.  It  does  not  affect  the  unbroken  skin, 
nor  is  it  absorbed  by  it  into  the  blood.  Applied  freely  to 
wounds,  ulcers,  or  the  delicate  surface  of  exposed  mucous 
membranes,  such  as  the  conjunctiva,  the  sulphate  or  "blue- 
stone  "  is  caustic,  and  is  in  frequent  requisition  to  destroy  warts, 
chancres  and  poisoned  wounds,  and  for  similar  purposes.  A 
swift  and  slight  application  of  the  crystal,  or  its  solution  jn 
water,  acts  so  far  like  nitrate  of  silver — precipitating  the  dis- 
charges from  a  mucous  or  ulcerated  surface ;  coagulating  the 
superficial  layers  ;  thus  contracting  the  blood-vessels  and  arrest- 
ing discharge.  It  is  used  as  a  stimulant  to  ulcers ;  and  a  solu- 
tion of  2  to  5  gr.  to  the  oz.  may  be  used  as  an  astringent 
lotion,  or  injected  into  the  vagina,  rectum,  or  ui-ethra. 

Internally. — The  local  action  of  copper  on  the  mouth,  be- 
yond its  astringent  metallic  taste,  con-esponds  with  that  just 
described.  If  long  administered,  it  may  cause  a  greenish  dis- 
coloration of  the  bases  of  the  teeth  {not  of  the  gums)  fi'om 
direct  combination  with  decomposing  products  there. 

Sulphate  of  copper,  in  large  doses  (10  gr.),  is  not  entirely 
converted  into  an  albuminate  in  the  stomach,  but  acts  on  the 
mucous  membrane  as  an  irritant,  and  causes  vomiting.  It  is  a 
rapid  direct  emetic,  and  is  suited  for  administration  when  the 
stomach  is  to  be  surely  and  speedily  emptied  of  a  narcotic 
poison,,  such  as  opium,  or  the  au--passages  evacuated  of  mucus 
or  false  membrane,  as  in  bronchitis  and  diphtheria,  after  ipeca- 
cuanha has  failed.  It  causes  less  depression  and  subsequent 
nausea  than  tartar  emetic.  If  sulphate  of  copper  fail  to  vomit, 
it  must  be  evacuated  by  some  other  means,  otherwise  dangerous 
inflammation  may  result.  , 

Lastly  copper ,  sulphate  is  a  valuable  antidote  to  phos- 
phorus as  it  is  reduced  by  the  metalloid,  the  copper  being 
deposited  upon  the  phosphorus  and  rendering  it  i"ert.  In 
cases  of  poisoning  by  phosphorus,  3  gr.  of  blue-stone  should  bo 
given  in  water  every  few  minutes,  until  vomitmg  occurs,  where- 
upon a  free  saUne  pui-gative  is  to  be  administered. 
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In  the  intestines  copper  is  an  astringent  in  small  quantities, 
an  iiTitant  piu-iiative  in  larger  quantities.  Small  doses,  com- 
bined usually  with  opium,  are  given  for  some  kinds  of  diarrhoea. 

2.   ACTION  IN  THE  BLOOD. 

Given  in  small  doses,  copper  is  absorbed  into  the  blood ;  but 
■we  neither  Imow  any  effect  that  it  produces  here,  nor  use  it  in 
this  connection. 

3.   SPECIFIC  ACTION  AND  USES. 

The  specific  action  of  copper  on  the  tissues  is  most  difficult 
to  evoke,  as  anyone  can  testify  who  has  watched  a  large  number 
of  persons  working  ia  brass  and  copper.  It  is  said  to  weaken  the 
voluntary  muscles  and  heart,  and  to  aSect  the  nutrition  of  the 
central  nervous  system ;  whence  it  was  formerly  used  in  con- 
vulsions and  spasmodic  diseases,  including  epilepsy,  chorea,  and 
hysteria.  This  treatment  is  now  almost  obsolete.  It  is  be- 
lieved by  some  to  be  a  specific  astringent  to  the  uterus. 

4.   REMOTE  LOCAL  ACTION. 

Copper  is  chiefly  excreted  by  the  liver,  that  is,  leaves  the 
body  with  the  bile  and  fa3ces  ;  part  is  discharged  in  the  urine, 
and  part  by  the  saliva.  No  special  advantage  is  taken  of  its 
elimination  by  these  channels. 


ZINCUM.     Zinc.  65. 

_  Zinctim  Oramilatum.— Made  by  pouring  fused 
zinc  into  cold  water. 

From  Zincum  Qranulaticm  are  made  : 

a.  Zinci  Chloridum.— Chloride  of  Zinc.  ZnCl,. 

Source.— Made  by  dissolving  Zinc  in  Diluted  Hydro- 
chloric Acid,  and  evaporating  ;  Chlorine  Water  and  Car- 
bonate  of  Zmc  being  used  in  the  process,  to  precipitate 
iron  or  tm  present  as  impuiities. 

Characters.— Colomleaa  rods  or  tablets,  very  de- 
liquescent, and  caustic.  Solubility,  10  in  4  of  water 
ii'eely  m  rectified  spu-it  and  ether.  ' 

Impurities.~Sulpha.tea,  iron,  and  calcium. 
Liquor  Zinci  Chloridi. 

Source.~.Ma.do  as  above,  without  evaporation. 

Characters.— Colourless.    Used  externally  only. 

c.  Zinci  Sulphas.— Sulphate  of  Zinc.  ZnS0„7H,0 

thp  AT''{      u't  ^^'i  Sulphuric  Acid,  like 

the  Chloride,  with  the  same  precautions. 
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Characters.  —  Colourless  prisms,  witli  a  metallic 
styptic  taste. 

Impurities. — Iron,  lead,  copper,  arsenic. 

Dose. — 1  to  3  gr.  as  a  tonic ;  10  to  30  gr.  as  an  emetic. 

From  Zinei  Sulphas  are  made  : 

a.  Zinci  Carbonas.  —  Cartonate  of  Zinc. 
ZnCOglZnOjgBHoO.  "Calamine." 

Source. — Made  by  decomposing  a  solution  of 
Sulphate  of  Zinc  with  a  solution  of  Carbonate  of 
Soda.  (1)  ZnS04  +  Na^COg  =  ZnCOg  +  Na^SO^. 
(2)  SZnCOg  +  3H.3O  =  ZiC032(ZnO),3H20  +  2C0„. 

Characters.  —  A  white,  tasteless,  inodorous 
powder,  insoluble  in  water ;  an  impure  carbonate. 

Impurities. — Sulphates,  chlorides,  copper. 

From  Zinci  Carbonas  are  made  : 

(i)  Zinci  Oxidum. — Oxide  of  Zinc.  ZnO. 
Source.— Mude  by  heating  the  Carbonate. 
Characters. — A  soft,  nearly  white,  tasteless, 

and  inodorous  powder,  insoluble  in  water. 

Impurities. — The  carbonate;  efEervescing 
with  acids.    And  its  impurities. 
Dose.— 2  to  10  gr. 

Preparation. 
Unguentum  Zinci  Oxidi.— 80  gr.  to 
1  oz.  Benzoated  Lard. 

(ii)  Zinci  Acetas.  —  Acetate  of  Zinc. 
Zn(C„H30„)2.2H„0. 

<SoM;-ee.— Made  by  dissolving  Carbonate  of 
Zinc  in  Acetic  Acid  and  Water,  and  crystal- 
lising. ZnC03,2Zn0.3H„0  +  eCoH^O^  = 
3(Zn2C„H30,)  +  6H,0  +  C0„. 

Characters.  —  Thin  colourless  crj'staUine 
plates,  of  a  pearly  lustre,  with  sharp,  unpleasant 
taste.     Solubility,  10  in  25  of  water. 

Impurities. — Those  of  the  carbonate. 

Dose.—  l  to  2  gT.  as  tonic  ;  10  to  20  gr.  as 
an  emetic. 

Zinci  Carbonas  is  also  used  in  making  Ziiici 
Chloridum  and  Zinci  Sulphas. 
j8.  Zinci    Valerianas. —Valerianate  of  Zinc. 

ZnlCjHgO.,)^.  .       ^     1  1  . 

Source.— Ma.dG  by  mixing  solutions  of  Sulphate 
of  Zinc  and  Valerianate  of  Soda,  and  crystallising. 
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Clxaracters.  —  Brilliant  white,  pearly,  tabular 
crystals,  with  an  odour  of  valerianic  acid,  and  a 
metallic  taste.  Solubility,  1  in  120  of  water;  1  in 
60  of  spirit. 

Impurities. — Sulphate  and  butyrate  of  zinc. 

Bose. — 1  to  3  gr. 

Non -officinal  Preparations  of  Zinc. 

Calamina  Pra3parata. — Calamine.  Impure 
Oxide  of  Zinc,  obtained  by  calcining  native  Car- 
bonate of  Zinc,  and  reducing  it  to  an  impalpable 
powder.    A  greyish  or  flesh-coloured  powder. 

Oleate  of  Zinc. — Made  by  heatiag  Oxide 
of  Zinc  with  Oleic  Acid.    1  to  8. 


Incoinpatibles  of  Zinc  Salt.i  in  general. 

Alkalies  and  their  carbonates,  lime-water,  acetate  of  lead, 
nitrate  of  silver,  astringent  vegetable  infusions  or  decoctions, 
and  milk. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

_  Externally. — The  salts  of  ziac  closely  resemble  in  their 
action  the  salts  of  lead,  sUver,  and  copper,  being  caustic  in  thoii- 
stronger  forms,  astringent  or  antiphlogistic  in  their  weaker 
forms.  Zinc  presents  every  degree  of  this  action,  according  to 
the  salt  employed,  that  is  probably  according  to  the  solubility 
and  diffusion-power  of  the  particular  combination  of  the  metal. 
Thus  the  chloride,  which  is  highly  deliquescent,  penetrates  the 
tissues,  and  is  a  powerful  escharotic,  causing  destruction  of  the 
part,  with  severe  pain,  separation  of  a  slough,  and  subsequent 
healing.  It  is  employed  to  destroy  morbid  growths,  chronic 
ulcers,  and  gangrenous  parts,  in  the  form  of  a  paste  or  of  solid 
arrows  made  with  plaster  of  Paris  or  flour,  or  as  a  strong 
solution.  The  sulphate  and  acetate  have  less  affinity  for  water, 
and  are  much  less  powerful  than  the  chloride.  When  appHed 
to  the  broken  skin,  an  ulcer,  or  an  exposed  mucous  surface,  they 
precipitate  the  albuminous  juices  or  secretions,  coagiUate  the 
protoplasm  of  the  upper  layers  of  growing  cells,  and  indirectly 
cause  contraction  of  the  vessels,  though  less  than  silver  and 
ieaa.  ihe  sulphate  of  zinc  is  the  most  common  of  aU  applica- 
tions tor  heahng  ulcers  and  wounds,  Hmiting  the  amount  of 
mscJiarge,  checking  excessive  or  "  weak  "  growth,  and  modify- 
ing the  intensity  of  the  inflammatory  process  with  which  the 
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healing  is  associated.  A  solution  of  this  salt  is  the  basis  of  the 
ordinary  "  red  lotion"  of  many  hospital  pharmacopoeias;  and 
other  weak  solutions  of  the  same  may  be  employed  as 
a  wash  or  injection  for  the  eyes,  urethra,  vagina,  and  other 
accessible  mucous  tracts.  The  oxide  and  carbonate  of  zinc, 
and  calamine,  act  locally  as  mild  astiingents  ia  inflamed  con- 
ditions of  the  superficial  layers  of  the  skin,  such  as  eczema, 
controlling  exudation  and  hypercBmia,  and  protecting  the  parts 
from  the  air.  Being  insoluble  ia  water,  they  are  appUed  in  the 
form  either  of  jiowder  or  of  the  ointment. 

Internally,  the  local  action  of  zinc  corresponds.  It  is  but 
little  used  in  the  mouth  or  throat,  but  its  effect  on  the  stomach 
as  a  local  irritant  furnishes  us  with  the  most  familiar  of  our 
direct  emetics.  Sulphate  of  zinc,  in  doses  of  20  gxains,  causes 
rapid  and  complete  vomiting,  attended  by  less  immediate  de- 
pression and  less  subsequent  nausea  than  antimony  and 
ipecacuan.  It  is  much  employed  in  narcotic  poisoning ;  more 
rarely  in  croup,  diphtheria,  and  phthisis,  to  clear  the  air  pas- 
sages ;  or  even  to  empty  the  stomach  in  painful  dyspepsia.  The 
oxide  on  reaching  the  stomach  is  dissolved,  and  acts  like  the 
soluble  salts  of  zinc. 

In  the  intestine  the  irritant  action  of  zinc  is  continued,  if 
it  be  given  ia  large  doses,  but  this  eiiect  is  never  desired  thera- 
peutically. On  the  contrary,  the  oxide,  in  sufficient  doses  to 
relieve  a  moderate  superficial  catarrh,  is  often  a  very  efficacious 
astringent  in  the  treatment  of  diarrhrea  in  childi'en. 

2.  ACTION  IN  THE  BLOOD. 

Zinc  readily  enters  the  circulation,  but  nothing  is  known 
respecting  its  influence  on  the  plasma  or  corpuscles  which  can 
be  turned  to  therapeutical  account. 

3.  SPECIFIC  ACTION  AND  USES. 

The  action  of  zinc  upon  the  tissues  has  been  learned  chiefly 
from  its  effect  in  certain  diseased  conditions  in  man,  and  is  but 
imperfectly  understood.  It  appears  to  be  a  depressant  to  the 
nervous  and  muscular  systems,  and  has  been  cmploj'ed  with  un- 
questionable success  in  epilepsy,  chorea,  and  whooping  cough, 
all  of  which  are  characterised  by  nervo-muscular  excitement. 
Observations  on  animals,  in  which  the  irritability  of  the  vohm- 
tary  and  cardiac  muscles  is  found  to  be  decidedly  reduced  by 
zinc,  confirm  this  experience. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

The  kidneys  and  mammary  gland,  and  probably  the  mucous 
surfaces  and  skin,  are  the  channels  of  elimination  of  zinc.  It 
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is  possible  that  the  metal  exerts  a  second  or  remote  astringent 
effect  on  these  parts  as  it  is  leaving  the  system ;  for  the  sul- 
phate and  oxide  appear  to  have  the  power  of  arresting-  chi-onic 
discharges  from  remote  mucous  passages,  such  as  the  uterus  and 
vagina,  even  when  given  internally  ;  and  it  is  certam  that  the 
oxide  diminishes  the  perspirations  of  phthisis  in  some  instances. 

6.  ACTIONS  AND  USES  OF  THE  DIFFERENT  SjHTS  OF  ZINC. 

These  have  been  sufficiently  indicated  in  the  preceding 
description.  The  Chloride  stands  alone  as  a  powerful  escharotic, 
never  to  be  given  internally ;  it  possesses  also  disinfectant  pro- 
perties, as  the  Liquor  Zinci  Chloridi,  which  is  used  to  mop  out 
very  foul  wounds,  and  very  extensively  to  wash  infected  rooms, 
flush  drains,  etc.  The  Sulphate  and  Acetate  closely  resemble 
each  other  in  their  action,  but  the  acetate  is  little  used.  The 
Oxide  and  Carbonate  are  similarly  allied  to  each  other,  the 
former  being  generally  employed.  Zinci  Valcrianas  probably 
acts  as  a  zinc  salt  only,  the  valerianic  acid  appearing  to  he 
inert.    See  Valeriance  Radix. 


CADMIUM.    Cadmium.    Cd.  112. 

Cadmii  lodidum. — Iodide  of  Cadmium.  Cdlj. 

Source. — Made  by  direct  combination  of  Iodine  and  Cad- 
mium in  the  presence  of  Water. 

Characters. — Flat  white  micaceous  crystals,  of  a  pearly 
lustre.    Solubility,  1  in  1 J  of  water. 

Impurity. — Zinc,  and  general  impurities. 

Freparation. 
TJnguentum  Cadmii  lodidi. — 1  in  8. 


ACTION  AND  USES. 

Cadmiirm  closely  resembles  zinc  in  its  action,  both  locally 
and  specifically,  but  is  even  more  irritant,  and  is  not  given 
internally.  The  iodide,  ia  the  form  of  the  oiutment  or  in 
aqueous  solution,  is  applied  as  a  local  stimulajit  to  enlarged 
joints  and  glands,  to  promote  absorption,  instead  of  the  iodide 
of  lead  which  stains  the  skin  yellow. 

CERIUM.    Ce.  92. 
Only  one  salt  of  this  metal  is  officinal. 
Cei'ii  Oxalas.— Oxalate  of  Cerium.  CeC2043H20. 
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Source. — Made  by  precipitating  a  solution  of  Oxalate  of 
Ammonia  with  a  soluble  salt  of  Cerium. 

Characters. — A  white  granular  powder ;  insoluble  in 
water. 

Impurities. — Alumina;  detected  by  its  solution  in  potash 
giving  precipitate  with  ]srH4Cl.  Other  oxalates,  the  ash  of 
which  gives  effervescence  with  boiling  HCl. 

Dose. — 1  to  2  gr. 


ACTION  AND  USES. 

Nothing  is  definitely  known  about  the  physiological  action 
of  cerium.  It  is  given  with  benefit  in  vomiting,  acid  dyspepsia, 
and  heartburn,  especially  when  they  occur-  in  pregnancy ;  and 
has  been  credited  with  good  effects  in  chronic  nervous  diseases 
such  as  epilepsy  and  chorea. 

FERRUM.    Iron.    Fe  =  56. 

Wrought-iron  in  the  form  of  wire  or  nails  free 
from  oxide.    Iron  wire  No.  35. 

Preparations. 

1.  Mistura  Ferri  Aromatica.— Iron  Wire,  2, 
Pale  Cinchona  Barlr,  4  ;  Calumba,  2  ;  Cloves,  1 ;  Compound 
Tincture  of  Cardamoms,  12 ;  Tincture  of  Orange  Peel,  2  ;  and 
Peppermint  Water,  50. 

Dose.— I  to  2  fi.oz. 

2.  "Vimim  Feri'it — Iron  wire  digested  in  Sherry,  1  in  20 
Dose. — 1  to  4  fl.dr. 

From  Ferruni  are  also  made  : 

3.  Fei-ri  Siilplias.— Sulphate  of  Iron.  FeSG^.THjO. 

Source. — Made  by  dissolving  Iron  Wire  in  Sulphui-ic  Acid 
and  Water,  and  crystallising. 

Characters. — Pale  green  rhombic  prisms,  with  a  styptic 
taste.    Solubility,  1  in  U  of  water ;  insoluble  in  spirit.      _  , 

Impurities. — Persalts,  gi^'ing•  sediment  in  aqueous  solution. 
Copper,  precipitated  by  H„S. 

Dose. — 1  to  5  gr. 

Frcparations. 
From  Ferri  Sulphas  are  made  : 

a.  Ferri  Sulphas  Exsiccata.  FeSoj.TToO.— A  dirty 
white  powder,  made  by  heating  the  Sulphate. 

Doso.—^  to  3  gr. 
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I  Ferri  Carbonas  Saccharata— 37  per  cent,  of 
Carbonate  of  Ii-on,  reCOj,  niLxed  with  Peroxide  of  Iron 

and  Sugar.  x  c  i  -u  t 

&!«•<;«.— Made  by  precipitating  a  solution  ol  bulpbate 
of  Iron  witb  Carbonate  of  Ammonia,  and  rubbmg  with 
Sugar.  (1)  FeS04+  (NH4)„C03  =  FeCOg-l-  (NH,),SO,. 
(2)  SFeCOg  +  0  =  FeCOj  +  Fe.Pa  +  2CO2.  The  sugar 
prevents  oxydation. 

CAarrtciers.— Grey-brown  lumps,  with  a  sweet  chaly- 
beate taste. 

Jw^;()-i<iM.— Sulphate  of  ammonia  and  oxide  of  iron. 
Do&e. — 5  to  20  gr. 

Treparation. 
Pilula  Ferri  Carbonatis. — 4  to  1  of  Confectio 
EossB. 

Dose. — 5  to  10  gr. 

c.  Mistura  Ferri  Composita.— "  Griffiths'  Mixture." 
Sulphate  of  Iron,  25  gr. ;  Carbonate  of  Potash,  30  gx. ; 

Myn-h,  60  gr. ;  Sugar,  60  gr. ;  Spirit  of  Nutmeg,  4  H.dr. ; 
Eose  Watnr,  9  fl.oz.    Dose,  1  to  2  fl.oz. 

d.  Ferri  Arsenias. — Arseniate  of  Iron.  FegAs^Og. 
Source. — Made  by  precipitating  a  mixed  solution  of 

Arseniate  and  Acetate  of  Soda  with  Sulphate  of  Iron ; 
and  washing.  SFeSO^  +  2Na.;jAsO^  +  2NaC„H30,  = 
FegAsoOs  +  3Na„S04  +  2CJ-I4O2. 

Characters. — A  green  amorphous  powder,  tasteless 
(but  not  to  be  tasted),  insoluble  in  water. 

Impurities. — Sulphates,  and  general  impurities. 

iJose. — jij  to  ^  gr.  in  pill. 

e.  Ferri  Phosphas. — Phosphate  of  Iron.  FejPjOg. 
Source. — Made  by  precipitating  a  mixed  solution 

of  Phosphate  and  Acetate  of  Soda  with  Sulphate  of 
Iron.  3FeS04  +  2Na,HP0^  +  2NaG,H30„  =  FeaP^Og  + 
3Na„S04  -t-  2C^B.f)^.' 

Characters. — A  slate-blue  amorphous  powder,  in- 
soluble in  water. 

Impurity. — Arsenic ;  detected  by  Eeinsch's  test. 

Dose. — 5  to  10  gr. 

/.  Ferri  Persulphatis  Liquor. 

Source. — Made  by  boiling  nitric  acid  and  water 
with  a  hot  solution  of  sulphate  of  ii'on  in  sulphuric  acid 
and  water.  6(reS04)  +  3(H._jS04)  +  2IINO3  =  3(Fe.^3S04) 
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+  4HoO  +  2N0.  Introduced  only  for  making  several 
preparations. 

Characters. — Dark  brown,  inodorous  and  astringent. 
From  Liquor  Ferri  Persulphatis  are  made  : 

a.  Ferri  Oxidum  Magneticum. — Magnetic  Oxide 
of  Iron.    FcgOj,  with  some  peroxides. 

Sources. — llade  by  jjrecipitating  a  solution  of 
the  Proto-  and  Persulphates  of  Iron  with  a  Solution 
of  Soda,  and  dryiag.  (1)  FeSO^  +  Fe.,3S04  + 
8NaH0  =  Fe2Hb  +  re,6H0  +  4Na„S04.  (2) 
re2H0  +  Fe^eHO  =  Fe304.4H20. 

Characters. — A  brownish-black  tasteless  powder. 

Impurity. — Metallic  iron;  detected  by  clier- 
vescing  with  HCl. 

Dose. — 5  to  10  gr. 

/3.  Ferri  Peroxidum  Humidum. — Moist  Per- 
oxide of  Iron.  Fe2.6HO. 

Source. — Made  by  precipitating  Solution  of 
Persul^jhate  of  Iron  with  Solution  of  Soda.  FcgSSO^ 
+  6NaH0  =  Fe„6H0  +  3Na,S04. 

Characters. — A  soft  reddish-brown  mass. 

Impurities. — Ferrous  hydrate.  Ferric  oxy- 
hydrate  ;  insoluble  in  cold  HGl. 

Dose.—\  to  I  oz. 

From  Ferri  Fei-oxidum  Humidum  is  made  : 

Ferri  Peroxidum  Hydratum. — Hydrated 

Peroxide  of  Iron.    reo022HO.  Made  by  drying 

the  Moist  Peroxide.    A  reddish-brown  powder, 

without  taste.    Dose,  5  to  30  gr. 
Impurities. — Ferrous  hydrate. 

Preparation. 
Emplnsferum     Ferri. —  "Emplastrum 
Eoboraus."    1  in  11. 

From  Ferri  Peroxidum  Hydratum  is 

made : 

Ferrum  Eedactum.  —  Eeduced 
Iron.  Metallic  iron,  with  a  variable 
amount  of  Magnetic  Oxide. 

Source. — Made  by  passing  dry 
Hj'di-ogen  over  the  Hydrated  Peroxide. 

Characters. — fine  greyish-black 
powder. 
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Impurity. — Excess  of  oxide;  de- 
tected volumetrically. 
Dose.—\  to  6  gr. 

Preparation. 
Trochisci    Ferri  Eedacti. — 
1  gr.  in  each. 
7.  Ferri  et  AmmoniBe  Citras.— Citrate  of  Iron 

and  Ammonia.  „  ,    ^  t  -n  -j 

Soi»-ce.— Made  by  dissolving  Hydrated  Peroxide 
of  Iron  (freshly  prepared  from  the  Solution  of  the 
Persulphate  by  Ammonia)  in  a  hot  solution  of  Citric 
Acid,  neutraUsing  with  Ammonia,  and  evaporating. 

aarflciers.  —  Deep  red  scales,  deUquescent ; 
sli"-htly  sweet  and  astiingent  in  taste.  Solubility, 
lo'm  5  of  water,  almost  insoluble  in  rectified  spmt. 

iifis.— Tartrates ;  giving  crystalline  pre- 
cipitate with  acetic  acid.  Alkaline  salts;  detected 
in  ash. 

Dose.—b  to  10  gr. 

Preparation. 
Vinum  Ferri  Citratis.— 1  gr.  in  1  fl.dr.  of 
orange  wine.    Pose,  1  to  4  fl.dr. 

5.  Ferri  et  Quiniae  Citras.— Citrate  of  Iron  and 
Quinia. 

Source.— TK&d,B  like  Ferri  et  AmmonisB  Citras, 
freshly  precipitated  Quinia  being  also  dissolved  in 
the  Citric  Acid  solution. 

Characters. — Greenish-yellow  scales,  deliques- 
cent, bitter  and  chalybeate  in  taste.  SolubUity,  2 
in  1  of  water.    6  gr.  contain  1  grain  of  qiiinia. 

Lnpurities. — Alkaline  salts;  detected  in  ash. 
Other  alkaloids  instead  of  quinia ;  insoluble  in  ether 
when  precipitated  by  NH4HO. 

Pose. — 6  to  10  gr. 

6.  Ferrum  Tartaratum. — Tartarated  Iron. 
Source. — Blade  Like  Ferri  et  Ammonite  Citras 

with  Acid  Tartrate  of  Potash  instead  of  Citric  Acid. 

C'Affrac<er«.— Garnet  scales.  Solubility,  1  in  4  of 
water ;  sparingly  in  spirit. 

Lnpurities. — Ammonia  ;  evolved  by  boiling  with 
liquor  sodte.    Ferrous  salts. 

Pose. — 5  to  10  gr. 
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C-  Tinctura  Ferri  Acetatis.  —  Tincture  of 
Acetate  of  Iron. 

Source. — Made  by  adding  Acetate  of  Potash  and 
Rectified  Spirit  to  the  Solution  of  the  Persulphate, 
and  filtering.  Fe.,3S0^  +  &KC.;H..f)^  =  FejeCoH.O, 
+  3K„S04.  "  i    i  6  . 

Characters. — A  deep  hrown  liquid. 
Dose. — 5  to  30  min. 

4.  Ferri  8ulplias  Oranulata. — Granulated  Sul- 
phate of  Iron.  FeSO^.TH.p. 

Source. — Made  by  poui'ing  a  solution  of  Iron  Wire  in 
Diluted  Sulphuric  Acid  into  Rectified  Spirit,  stirring  the  mix- 
ture ;  and  drying. 

Characiers, — Small,  pale  green  granulai  crystals.  Solu- 
bility, 1  in  \\  of  water,  insoluble  in  spirit. 

Jmpttrities.—  Same  as  of  Feni  Sulphas. 

Done. — -1  to  5  gr. 

Preparation. 

Syrupus  Ferri  Phosphatis. — 1  gr.  of  Ferri  Phos- 
phas  in  1  fl.dr. 

Source. — Made  by  precipitating  a  solution  of  Granu- 
lated Sulphate  of  Iron  with  a  mixed  solution  of  Phos- 
phate and  Acetate  of  Soda,  dissolving  the  precipitate 
in  Diluted  Phosphoric  Acid,  and  adding  Sugar. 

Characters. — Colourless,  becoming  brown.  1  fl.dr. 
contains  1  gr.  of  Ferri  Phosphas  (FesPaOg). 

Dose. — 1  to  4  fl.dr. 

5.  Ferri  lodidum. — Iodide  of  Iron.  Felj. 
Source. — Made  by  boiling  Ii'on  Wire  and  Iodine  in  Water, 

and  evaporating. 

C/iar«c/!ers.— Crystalline,  green  with  a  tinge  of  brown, 
inodorous,  deliquescent.  Consists  of  ii-on,  1 ;  iodine,  4i ;  water, 
Solubility,  1  in  1  of  water. 

Dose. — 1  to  5  gr. 

6.  Piliila  Ferri  lodidi.— Made  by  mixing  a  solution 
of  Iron  Wire  and  lodine.in  Water,  with  Sugar  and  Liquorice. 
1  in  3^.    Dose,  3  to  8  gx. 

7.  SyiTipus  Ferri  lodidi.— Made  by  mixing  a 
solution  of  Iron  Wire  and  Iodine  in  Water  with  Syrup.  Colour- 
less.   4-3  gr.  in  1  fl.dr.    Dose,  20  to  60  min. 

8.  Ferri   Perclilorifli,   L.iqiior  Fortior.— 

Strong  Solution  of  Perchloride  of  Iron. 
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chloride  of  iron,  Fe,01e,  m  solution  in  water,    i^ot  given 

ternaUy. 

jOTi?M>-i<ies.— Ferrous  salts. 

a  Liquor  Ferri  Perchloridi.-Pale  brown.    1  to  3 
of  water.    Dose,  10  to  30  nun. 

J  Tinctura  Ferri  PercMoridi.-Liglit  brown.  1 
to  3  oiE  spirit.    Dose,  10  to  30  mm. 
9.  Liquor  Feiii  Peinitiatis.-Solution  of  Per- 
""'I'u^^-Madeby  dissolving  Iron  Wire  in  Diluted  Nitric 

^"%Karacters.-K  clear  reddish-brown  liquid,  ^ligMIy  acid 
and  astringent  to  the  taste  ;  consisting  of  pemitrate  ot  uon, 
FejeNOj,  in  solution  in  water. 

Impurities. — Ferrous  salts. 

Dose.— 10  to  40  min. 

Incompatibilities  of  Preparations  of  Iron  in  General. 

Alkalies  and  their  carbonates,  lime-water,  carbonate  of  lime, 
magnesia,  and  its  carbonate,  give  green  precipitates  with 
proto-salts,  brown  with  persalts.  Tannic  and  gallic  acids  give 
a  deep  blue-black  with  persalts.  Preparations  of  iron  there- 
fore tinge  infusion  of  chii-etta  and  hops,  and  change  to  brown 
or  black  those  of  chamomile,  cusparia,  gentian,  orange,  cas- 
carilla,  cloves,  digitaUs,  cinchona,  and  all  astringent  mlusions; 
but  they  can  be  given  iu  infusion  of  quassia  or  calumba. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Hxternalh/.—A.  solution  of  iron  has  a  corrugating  and 
astringent  effect  upon  the  broken  skin  and  mucous  sui-faces, 
coagulating  the  albuminous  tissues  and  plasma,  and  constring- 
ing  or  condensing  the  elements.  The  blood-vessels  are  thus 
closed  or  diminished  in  size,  not  actively,  but  by  compression 
from  without ;  the  circulation  thi'ough  them  is  diminished ; 
hemorrhage,  if  present,  is  ai-rested ;  and  the  abnormal  escape 
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of  plasma  and  leucocytes,  whicli  characterises  chronic  inflam- 
mation  or  catarrh,  is  checked.  Solutions  of  the  ferric  salts  are 
theretore  used  as  haemostatics  to  aiTest  hasmorrhage  from 
accessible  parts,  such  as  leech-bites,  the  nose,  and  uterus ;  less 
extensively  m  chi-onic  discharges  fi-om  the  vagina,  rectum,  and 
nose,  as  astringents.  Injected  into  the  rectum,  they  destroy 
•worms.     Iron  is  not  absorbed  by  the  unbroken  skin. 

Internally. — The  constringent  effect  of  iron  is  appreciated 
m  the  mouth  as  a  "  styptic  taste."  Beyond  this,  the  local 
action  corresponds  with  that  just  described  externally.  Various 
iron  solutions  are  usefully  appUed,  either  as  gargles  or  with  the 
brush,  in  some  forms  of  chronic  sore  throat. 

In  the  stomach  all  the  salts  of  iron,  whatever  their  nature, 
are  converted  into  the  chloride,  and  do  not  combine  with  the 
acid  albuminates,  like  some  of  the  other  metals.  Deficiency  of 
hydrochloric  acid  or  of  food,  or  excess  of  iron,  thus  decomposes 
the  gastric  juice,  and  aUows  the  iron  to  act  upon  the  mucous 
membrane  as  an  astringent  and  irritant.  Iron  is  thus  dii-ectly 
iinfavourable  to  digestion  ;  and  in  this  connection  we  must 
carefully  note  (1)  that  iron  may  disorder  the  digestion  even  in 
healthy  subjects;  (2)  that  it  must  not  be  given  for  disease 
until  the  gastric  functions  have  been  so  fai-  restored ;  (3)  that  it 
is  well  to  begin  then  with  the  mildest  preparations  ;  and  (4)  that 
it  must  be  given  after  meals.  Iron  is  a  valuable  antidote  in 
arsenical  poisoning,  the  humid  peroxide  (re26HO)  fonning  with 
arsenious  acid  an  almost  insoluble  compound  (As^Og  +  2(Feo 
6H0)  =  Fe3As.,0g  +  Fe2H0  +  6H5O).  Abundance  of  the 
iron  should  be  given,  and  the  comiJound  should  be  quickly 
expelled  by  a  smai-t  purge  of  sulphate  of  magnesia  or  soda. 
The  solutions  of  the  persalts  are  used  to  arrest  hemorrhage 
from  the  stomach.  In  the  duodenum  iron  is  converted  into  an 
alkaline  albuminate,  and  thus  absorbed.  The  fui-ther  effect  of 
iron  on  the  bowel  is  a  remote  one,  to  be  presently  described. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  ITSES. 

The  action  of  iron  on  the  blood  is  almost  unique  of  its  kind : 
first,  because  its  specifio  action  is  exerted,  not  upon  the  plasma, 
but  upon  the  red  corpuscle,  and  on  this  alone,  not  on  any 
other  tissue  or  organ ;  secondly,  because  this  action  appears  to 
be  nothing  more  than  the  combination  of  the  iron  as  one  of  the 
constituent  elements  of  the  corpuscle  with  the  others.  In  the 
case  of  no  other  metal  can  we  speak  so  definitely  of  its  modus 
operandi. 

Iron  enters  the  circulation  along  the  whole  length  of  the 
alimentary  canal  as  the  chloride  and  alkaline  albuminate,  and 
quickly  unites  with  the  corpuscles,  as  it  cannot  bo  found  in  the 
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Tjlasma  Tt  combines  with  the  hsemoglohm,  and  as  such  alone 
exists  in  the  hlood.  In  noi-mal  hlood  a  "  course  of  u-on  in- 
creases the  richness  of  the  blood  ;  whilst  in  anasnua  the  rapidity 
of  the  OTOwth  of  corpuscles  and  of  the  rise  m  value  of  the 
hEemo-lobin,  as  estimated  day  by  day  with  the  hsemog  obm- 
omete?  and  hsemacytometer,  is  remarkable.  Iron  is  accordingly 
used  as  a  haematinic  in  an  endless  variety  of  conditions  m  whicli 
hffimogiobin  is  deficient,  such  as  simple  anajmia,  scrofula, 
amenoiThcea,  cardiac  disease,  syphilis,  malarial  cachexia,  and  con- 
valescence from  acute  disease.  The  cautions  already  given  re- 
specting digestion  must  be  faithfully  respected,  to  secure  its 
hcematSiic  action  over  a  length  of  time.  Iron  is  an  important 
constituent  of  many  well-known  mineral  waters,  the  most 
important  being  those  of  Spa,  Tarasp,  Kissingen,  Kreut- 
znach,  Pyi-mont,  and  St.  Moritz  on  the  Continent ;  Harrogate, 
Moffat,  and  StrathpefEer  in  this  country ;  and  the  Eawlcy 
Springs,  Sweet  Chalybeate,  and  Bedford,  in  the  United  States. 

3.  SPECIFIC  ACTION  AND  USES. 

Iron  has  no  specific  action  on  the  organs  apart  fi-om  the 
blood;  and  the  tonic  effect  which  it  produces  so  satisfac- 
torily, appears  to  be  entirely  referable  to  its  action  on  the  blood. 
Abundance  of  oxygen  is  essential  for  every  bodily  and  mental 
function;  and  the  feeling  of  "tone,"  -^agour,  and  mental  fitness 
varies  with  the  degree  of  oxygenation  of  the  blood,  i.e.  with  the 
quality  of  the  blood  as  regards  haBmoglobin.  Nervous,  mus- 
cular, and  cardiac  debility  are  thus  removed  by  iron,  and  even 
digestion  is  restored  by  this  gastric  irritant,  if  it  can  be  success- 
fully introduced  into  the  blood.  The  temperature  is  said  to  be 
sUghtly  raised  by  iron,  showing  increased  oxydation.  Iron  has 
also  a  specific  effect  in  erysipelas,  diphtheria,  and  other  adynamic 
diseases,  which  cannot  be  perfectly  explained.  Fever  is  gene- 
rally held  to  contraindicate  the  use  of  ii-on ;  and  the  same  may 
be  said  of  phthisis,  except  as  mild  forms  in  chronic  cases. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Iron  is  excreted  by  almost  every  possible  channel.  As  it  is 
absorbed,  so  a  portion  of  it  is  excreted,  along  the  whole  length 
of  the  intestine,  and  colour's  the  fteces  black  (sulphide).  Only 
a  small  amount  escapes  in  the  urine,  saHva,  sweat,  the  milk  in 
women,  the  pancreatic  juice,  and  by  the  various  mucous  sur- 
faces. Whilst  passing  out  of  the  sj'stem,  ii-on  produces  a 
second  or  remote  effect  of  an  astringent  kind.  As  regards  the 
bowels,  the  clinical  applications  of  this  action  are  most  impor- 
tant.   Thus  most  of  the  salts  of  iron  cause  constipation  unless 
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combined  with,  a  purgative,  such  as  the  sulphates  of  magnesia 
and  soda,  or  aloes  ;  no  good  can  be  derived  from  ii-on  until  the 
bowels  have  been  thoroughly  relieved,  and  are  acting  regularly; 
and  certain  salts,  such  as  the  perchloride  and  pemitrate,  which 
are  more  astringent  to  the  intestiaes  than  others,  may  some- 
times be  employed  to  check  chronic  diarrhoea  and  dj'sentery,  and 
to  aiTest  h£emorrhage  from  the  bowel  in  typhoid  fever.  The 
remote  asti-ingent  action  of  iron  is  increased  from  the  fact  that 
it  is  also  excreted  by  the  liver,  and  passes  down  with  the  bile. 
The  urine  falls  somewhat  in  volume,  but  the  urea  and  other 
solids,  as  well  as  the  acidity,  are  increased.  Hasmorrhage  from 
the  kidney  or  bladder  is  arrested  by  iron,  which  is  also  beneficial 
in  some  cases  of  Bright' s  disease. 

Iron  similarly  reduces  the  secretion  of  milk  iu  nursing 
women.  The  remote  effect  of  iron  on  the  mucous  surfaces 
renders  it  a  valuable  hsemostatic  in  recurrent  passive  bleedings 
from  the  nose,  uterus,  and  respiratory  passages.  As  a  remote 
astringent,  it  is  invaluable  in  chronic  discharges  from  the  same 
and  allied  parts,  especially  in  leucorrhcea. 

5.  ACTIONS  AND  USES  OF  THE  DIFFERENT  PREPAKATIONS  OF  KON. 

Large  as  is  the  number  of  the  preparations  of  iron,  they 
and  their  special  actions  may  be  easily  remembered  if  classified 
as  foUows  : 

1.  Iron,  its  Oxides  and  Carbonates. — This  group  com- 
prises Ferrum  Eedactum,  Mistura  Ferri  Aromatica,  Vinum  Ferri, 
Ferri  Carbonas  Saccharata,  Mistura  Ferri  Composita,  Ferri  Per- 
oxidum  Hydi-atum,  and  Ferri  Peroxidum  Magneticum.  These 
preparations  possess  the  hsematinic  action  of  iron  with  but  little 
astringency,  and  are  accordingly  selected  to  restore  the  blood, 
when  the  patient  has  a  tendency  to  dyspepsia  and  constipation. 
They  are  the  principal  forms  of  iron  used  in  the  routine 
treatment  of  ansemia,  amenoiThcea,  and  chlorosis  in  yoimg 
women.  Let  it  be  observed  that  these  solid  preparations  form 
the  soluble  compounds  in  the  stomach,  for  absorption  into  the 
blood,  as  readily  as  do  the  fluid  preparations  belonging  to  the 
second  class.  The  Mistura  Ferri  Composita,  although  a  prepara- 
tion of  the  protosulphate,  contains  the  carbonate  and  peroxide, 
and  is  a  favourite  and  valuable  preparation  for  anwmia  with 
amenorrhcea ;  the  iron  acting  as  a  hajmatinic,  the  potash  also 
building  up  the  red  corpuscle  (the  salts  of  which  are  almost  en- 
tirely potassium  compounds),  and  the  myrrh  possibly  increasmg 
the  production  of  leucocytes  for  conversion  into  the  red,  as  weU 
as  stimulating  the  uterus.  FeiTum  Redactum,  the  Saccharatod 
Carbonate  and  the  Hydrated  and  Magnetic  Oxides,  although 
bulky  powders,  are  easily  taken.    Vinum  Fern  is  an  agreeable 
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prepiiration  largely  prescribed  for  children.  The  Aromatic 
Mixtm-e,  containing  cinchona  and  aromatic  bitters,  is  a  valuable 
stomachic  tonic  and  hasmatinic. 

2.  Compounds  of  Iron  with  the  Mineral  Acids.— Fern 
Sulphas  in  its  various  forms,  Liquor  Ferri  Perchloridi  and  its 
preparations,  and  Liquor  Ferri  Pemitratia,  are  comprised  in  this 
group,  which  are  characterised  by  their  corrugating  and  as- 
tringent action.  They  are,  therefore,  chosen  in  all  the  external 
and  Internal  applications  of  iron  for  local  purposes,  especially  as 
hjBmostatics.  The  strong  solution  of  the  perchloride  is  injected 
into  the  uterus  in  post  partum  haemorrhage  in  the  form  of  a 
watery  solution  (l'  part  to  3)  with  the  best  results.  Cotton 
wool  or  lint  soaked  in  the  same  solution  is  used  for  plugging 
deep  wounds,  the  cavities  of  the  nose,  mouth,  etc.,  in  ha3mon-- 
hage ;  but  the  action  of  the  iron  on  the  surfaces  of  wounds,  and 
the  extensive  coagulation  which  it  sets  up  in  the  veins,  are  both 
objections  to  its  employment,  unless  the  bleeding  cannot  other- 
wise be  aiTested.  Internally  these  astringent  preparations  may 
be  given  in  haemorrhage  from  the  stomach  or  bowels,  kidneys 
or  bladder;  but  not,  as  a  rule,  in  haemoptysis.  As  haematinics, 
the  tinctm-e  or  liquor  of  the  perchloride  and  the  pernitrate,  well 
diluted,  are  much  given  to  convalescents  after  the  appetite  has 
been  restored,  and  to  persons  who  require  a  tonic,  as  well  as  in 
passive  hasmorrhages  and  chronic  inflammatory  discharges,  such 
as  leucorrhoea.  In  ordering  this  class  of  iron  salts,  we  must  care- 
fully observe  the  various  precautions  already  mentioned  Ln 
connection  with  digestion.  Protosulphate  is  well  borne  in  the 
form  of  pill  (Bland). 

3.  Compounds  of  Iron  with  Vegetable  Acids. — These  are 
the  Ferri  et  AmmonitB  Citras,  Ferrum  Tartaratum,  and  Tinctiira 
Ferri  Acetatis.  They  are  at  once  the  weakest,  the  blandest,  and 
the  least  constipating  prejmrations  of  iron,  and  are  therefore 
employed  when  only  small  quantities  of  the  metal  have  to  be 
given  over  a  length  of  time  as  a  tonic,  or  to  commence  a  course 
of  hsematinics  when  the  alimentary  canal  cannot  tolerate  the 
stronger  preparations.  They  make  but  little  impression  upon 
the  more  severe  forms  of  anaemia.  They  can  be  given  with 
alkalies. 

4.  Compounds  of  Iron  with  other  active  bodies. — Iron  is 
combined  in  the  Pharmacopoeia  with  iodine — Ferri  lodidum  ; 
with  arsenic  acid — Ferri  Arsenias  ;  with  phosphoric  acid — Ferri 
Phosphas  ;  and  with  quinine— Ferri  et  Quinia3  Citras.  Speaking 
generally,  it  may  be  said  that  in  these  preparations  the  iron  is 
intended  to  relieve  anaamia,  or  to  act  as  a  tonic  in  the  sense  wo 
have  described,  whilst  the  other  constituent  is  specifically 
influencing  the  diseased  condition  on  which  the  ana;mia  or 
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debihty  depends.  Thus  the  iodide  of  iron  is  employed  in 
sypluhs  and  scrofula ;  the  arseniate  in  chronic  diseases  of  the 
skin,  liver,  etc.,  with  a  gouty,  rheumatic,  or  malarial  taint ;  the 
phosphate  in  diseases  of  the  bones,  such  as  rickets ;  and  the 
compound  with  quinine  in  malarial  cachexia,  where  it  may 
rapidly  restore  the  blood  corpuscles.  But  aU  the  preparations 
oi  this  group,  and  especially  the  last,  are  also  used  as  ordinary 
tomes,  according  to  circumstances. 

The  Solution  of  the  Persulphate  of  Iron  is  introduced  solely 
as  a  source  of  several  other  preparations.  Ferri  Peroxidum 
Humidum  is  the  best  form  as  an  antidote  to  arsenic,  the  rationale 
of  which  has  been  already  explained. 

MANGANESIUM.    Mn.  Manganese. 
The  only  salt  of  this  metal  in  the  Pharmacopoeia 
is  the  black  oxide;  but  permanganate  of  potash, 
which  is  derived  from  it,  is  best  discussed  under  this 
head. 

Mang^anesii  Oxidtim  Nigrum.  —  Black  Oxide 
of  Manganese.    MnOj.    A  heavy  black  powder. 

From  Manganesii  Oxidum  Nigrum  is  made  : 

Potassae  Permanganas. — Permanganate  of  Potash. 
KMnO^. 

Source. — Made  by  (1)  evaporating  a  mixture  of  Black 
Oxide  of  Manganese,  Chlorate  of  Potash,  and. Caustic 
Potash  in  water,  pulverising  the  residue,  heating  it  to  red- 
ness, cooling  and  pulverising;  then  (2)  boiling  in  "Water, 
neutralising  with  Diluted  Sulphui-ic  Acid,  and  evaporating. 
(1)  SMnOg  +  KCIO3  +  6KH0  =  SKjMnO^  +  KCl  + 
SHjO  ;  a  manganate  being  formed.  (2)  3Ko]\In04  + 
2H2O  _=  2KMn04  +  4KH0  +  MnOj ;  the  manganate 
becoming  permanganate  by  boiling. 

Characters. — Dark  purple,  slender  prisms,  in- 
odorous, with  a  sweet  astringent  taste,  yielding  an 
intense  purple  solution  when  moistened.  Solubility,  1 
in  16  of  water.  Is  very  rapidly  deoxydised  in  the  pre- 
sence of  organic  matter  into  hydi-ated  pero.xide  of  manga- 
nese, losing  its  purple  colour  for  a  brown. 

Impurities. — Sulphate  of  potash,  and  black  oxide  of 
manganese  ;  detected  by  being  less  soluble  in  water,  and 
by  volumetric  test. 

Dose. — 1  to  2  gr. 
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Freparation. 
Liquor  Potassas  Permanganatis— 4  gr.  to  1 
fl.oz.    Dose,  2  to  4  fl.dr. 
Manganesii  Oxichtm  Nigrvm  is  also  used  in  malcing  Liquor 
Chlori  and  Hydi-ai-gjTi  Perchloridum. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  Permanganate  of  potash  is  an  irritant  or  even 

escharotio  in  the  pure  state,  stimulant  in  the  form  of  the 
sokition,  and  has  a  healing  efEect  upon  scars  and  wounds.  The 
principal  applications,  however,  are  independent  of  its  physio- 
logical action  on  the  human  tissues,  and  due  to  its  influence  as 
an  antiseptic,  disinfectant,  and  deodorant,  that  is,  to  its  action 
on  the  processes  and  products  of  sepsis,  fermentation,  and 
decomposition.  By  its  power  of  giving  up  oxygen  freely,  the 
permanganate  either  destroys  the  ferment  or  organism  on  which 
these  processes  depend,  or  forms  chemical  compounds  with 
the  materials  on  which  they  flourish  (the  tissues,  plasma, 
pus,  etc.),  incapable  of  decomposition :  it  is  thus  an  antiseptic. 
By  similarly  oxydising  the  products  of  decomposition  already 
begun,  it  so  alters  their  chemical  properties  as  to  deodorise  and 
decolorise  them,  and  possibly  destroj's  also  the  power  of 
further  infection  which  such  products  generally  possess  :  it  is 
thus  a  disinfectant.  Permanganate  of  potash  may  therefore  be 
used  as  a  dressing  for  foul  ulcers ;  but  other  substances, 
possessing  special  advantages,  axe  generally  preferred  for  this 
jjui-pose. 

Internally. — This  salt  is  emploj'ed  as  a  mouth-wash  in  foul 
condition  of  the  teeth  and  mouth,  as  a  gargle  in  putrid  sore- 
throat,  and  as  an  injection  in  infective  and  foul  discharges, 
such  as  gonoiThoea,  vaginitis,  ozoena,  and  cancer  of  the  uterus. 

2.  ACTION  IN  THE  BLOOD,   SPECIFIC  ACTION,   AND  UEMOTE 
LOCAL  ACTION. 

Nothing  is  definitely  known  of  the  action  of  permanganic 
acid  on  the  blood,  tissues,  or  organs  of  excretion.  It  is  difficult 
to  believe  that  any  portion  of  the  salt  escapes  decomposition 
before  absorption,  unless  given  in  poisonous  doses;  and  the 
oxide  of  manganese,  into  which  it  is  converted,  is  believed  to 
be  inert.  The  internal  administration  of  the  potash  salt  for 
some  supposed  effect  on  infective  fevers  or  gangrenous  pro- 
cesses must  therefore  be  useless.  It  has  recently  been  used  as 
an  ommenagogue  in  amenorrhoea. 


84     Materia  Medic  a  and  Therapeutics. 

By  far  the  most  important  application  of  permanganate  of 
potash  IS  as  a  disinfectant  and  deodorant,  apart  from  the  human 
boay  :  to  disinfect  stools  and  foul  discharges  after  removal  from 
ttie  patient ;  to  wash  utensils  ;  and  to  flush  water-closets,  etc 
Its  great  advantages  are,  that  it  is  rapid  and  complete  in  its 
action ;  odourless  and  non-poisonous  in  solutions  of  ordinary 
strength ;  and  that  it  shows  by  change  of  colour  whether  it  is 
acting  or  exhausted.  The'  principal  disadvantage  connected 
with  it  is  its  expense. 

HYDEARGYRUM.    Hg.  200.  Mercury. 
This  metal  is  of  the  first  therapeutical  importance, 
and  a  large  number  of  salts  and  other  preparations  are 
made  from  it. 

Hydi-argyi'nni.— Mercury.  Hg. 
Characters. — A  fluid  metal,  brilliantly  lustrous. 
Impurities. — Lead,  tin,  etc. ;  detected  by  being  non-volatile. 

Treparations. 

a.  Hydrargrjnm  cum  Greta.— 1,  with  2  of  Chalk. 
Lose,  3  to  8  gr. 

h.  Emplastrum  Hydrargyri.— 1  in  3. 

0.  Emplastrum  Ammoniaci  cum  Hydrargyro.— 
1  in  5. 

d.  Pilula  Hydrargyri.—"  Blue  PiU."   1  in  3,  with 
Confection  of  Eoses  and  Liquorice.    Dose,  3  to  8  gi-. 

e.  Unguentiun    Hydrargjnri.- "  Blue  Ointment." 
Nearly  1  m  2. 

'om  TJnguentum  Hydrargyri  are  prepared : 

a.  Linimentum  Hydrargyri. — 1  of  Ointment,  to 
1  of  Liquor  Aminonise,  and  1  of  Linimentum  Cam- 
phorsB. 

H.  Unguentum  Hydrargjn-i  Compositum. — 
6,  with  7 J  Olive  Oil,  Wax,  and  Camphor. 

y.  Suppositoria  Hydrargyri. — 5  gr.  of  oint- 
ment in  each. 

From  Hydrargyrum  are  made  : 

f.  Hydrargyri  Oxidum  Eubrum. — Eed  0.\ido  of 
Mercury.  Hg(_). 

Source. — Made  by  triturating  together  and  heating 
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Mercury,  and  Mercuric  Pemitrate  obtained  by  dissolving 
Mercm-y  in  Nitric  Acid.  (1)  3Hg  +  8HN03=  3(Hg2N03) 
+  2N0  +  4H2O.    (2)  Hg2N03  +  Hg  =  2HgO  +  2Nq„. 

Characters. — An  orange-red  powder,  insoluble  in 
water. 

Impurities. — Red  lead  and  brick-dust ;  detected  by 
being  non- volatile.  Nitrate  of  mercury;  by  yielding 
niti-ous  vapours  by  heat. 

Dose. — \  to  1  gr. 

Preparation. 
Unguentum  Hydi-argyri  Oxidi  Eubri. — "  Eed 
Precipitate  Ointment."    1  in  8. 

g.  Hydrargyri  lodidum  Viride. — Green  Iodide  of 
Mercury.  Hgl. 

Source. — Made  by  rubbing  together  Mercury  and 
Iodine  in  the  presence  of  Rectified  Spirit. 

Characters. — A  dull  green  powder,  insoluble  in  water. 

Impuritij. — Biniodide  of  mercury,  found  by  long 
keeping;  detected  by  being  soluble  in  ether. 

Bose. — 1  to  3  gr. 

h.  Hydrargyri  Sulphas. — Sulphate  of  MercuiT. 
HgSO,. 

Source. — Made  by  dissolving  Mercury  in  hot  Sul- 
phuric Acid,  and  drying. 

Characters. — A  white,  heavy,  ci-ystalline  powder. 
Used  only  to  prepare  calomel  and  corrosive  sublimate. 

From  Hydrargyri  Sulphas  are  made  : 

a.  Hydrargyri  Subchloridum.— Subchloride  of 
Mercury.    Calomel.  HgCl. 

Source. — Made  by  subhming  a  mixture  of  Sul- 
phate of  Mercury,  Mercury,  and  CMoride  of  Sodium ; 
and  washing  with  boiling  water.  (1)  HgSO,  -\- 
Hg  =  Hg^SO,.  (2)  Hg^SO^  +  2NaCl  =  2HgCl  + 
Na2S04. 

Characters. — A  duU  white,  heavy,  nearly  taste- 
less powder,  insoluble  in  water  and  spirit. 

Incompatible  with  iodide  of  potassium,  nitro- 
hydrochloric  acid,  hydrocyanic  acid,  solutions  of 
lime,  potash,  and  soda. 

/»«;;?<ri^ies.— Perchloride  of  mercury  ;  detected 
by  being  soluble  in  warm  ether.  Other  chlorides; 
non-volatile. 

Dose. — I  to  5  gr. 
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Preparations. 

i.  Lotio  Hydrargyri  Nigra.— Black  Wash. 
Calomel,  30  gr. ;  Lime  Water,  10  fl.oz. 

ii.  Pilula  Hydrargyri  SubcUoridi  Com- 
posita.— Plummer's  Pill.  Calomel,  1 ;  Sulphur- 
ated Antimony,  1  ;  Guaiacmn  Eesin,  2 ;  Castor 
Oil,  1.    Dose,  5  to  10  gr. 

iii.  Unguentum  Hydrargyri  Suhchloridi. 
1  in  6|. 

0.  Hydrargyri  Perchloridum.— Perchloride  of 
Mercury.    "  Corrosive  sublimate."  HgCl.,. 

Source. — Made  by  subliming  a  mixture  of  Sul- 
phate of  Merciu-y,  Chloride  of  Sodium,  and  Black 
0.xide  of  Manganese.  HgS04  -|-  2NaCl  =  HgCl„  -|- 
NajSO^.  The  manganese  simply  prevents  the  for- 
mation of  calomel. 

Characters. — Heavy  colom-less  masses  of  pris- 
matic crystals.    Solubility,  1  in  20  of  water. 

Incompatible  with  alkalies  and  their  carbonates, 
lime-water,  tartar  emetic,  nitrate  of  silver,  acetate 
of  lead,  albumen,  iodide  of  potassium,  soaps,  decoc- 
tion of  bark. 

Impurities. — Fixed  salts  ;  detected  by  not  vola- 
tilising. 

I)ose.—^^  to  \  gr. 

Preparations. 

i.  Liquor  Hydrargyri  PercMoridi. — \  gr. 
in  1  fl.oz.  gr.  in  1  fl.dr.).  Dose,  30  to  120 
min. 

ii.  Lotio  Hydrargyri  Flava.—"  Yellow 
Wash."  CoiTOsive  Sublimate,  18  gr. ;  Lime 
Water,  10  fl.oz. 

Prom  Hydrargyri  Perchloridiim  arc  made  : 

iii.  Hydr-arg3rri  lodidum  Eubrum. — Red 
Iodide  of  Mercm-j'-.  Hgl„. 

Source. — Made  by  mixing  hot  solutions  of 
Perchloride  of  Mercur}^  and  Iodide  of  Potas- 
sium, and  purif^nng  the  precipitate.  HgCL,  + 
2KI  =  Hgl„  +  2KC1. 

Characters. — A  vermilion  crystalline  pow- 
der.   Soluble  feebly  in  water,  freely  in  ether. 

Impurities. — As  in  the  percMoride. 

Dose.—^  to  I  gr. 
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Tnparatwn. 
Unguentum  Hydrargja-i  lodidi  Rubri.— 
1  in  28. 

iv.  Hydrargyram  Ammoniatum.  —  Am- 

moniated  Mercuiy.  "  White  Precipitate." 
NH,HgCl. 

Source. — Made  by  precipitating  a  solution 
of  Perchloride  of  Mercury  with  Solution  of 
Ammonia.  HgCl.2  +  2NH4HO  =  NHoHgCl  + 

NH4CI  +  2H„0. 

Characters.— An  opaque  white  powder,  in- 
soluhle  in  water,  spirit,  and  ether. 

Impurities. — As  in  the  perchloride. 

Freparation. 

Unguentum  Hydrargyri  Ammoniati. — 
1  in  8. 

V.  Hydrargyri  Oxidum  Flavum. — Yellow 
Oxide  of  Mercury.  HgO. 

Source. — Made  hy  precipitating  a  solution 
of  Perchloride  of  Mercury  with  a  Solution  of 
Soda. 

Characters. — A  yellow  powder. 
Impurities. — As  in  the  perchloride. 

t.  Liquor  Hydrargyri  Nitratis  Acidus. — Nitrate 
of  Mercury,  Hg2N03,  in  solution  in  nitric  acid. 

Source. — IMade  hy  dissolving  Mercury  in  Nitric  Acid 
and  Water. 

Characters. — A  colourless,  strongly-acid  liquid. 

Impurity. — Subnitrate  of  mercmy ;  detected  by 
giving  precipitate  when  dropped  into  diluted  hydrochloric 
acid. 

j.  Unguentum  Hydrargyri  Nitratis.  —  Citrine 
Ointment.  Made  by  adding  Lard  melted  in  Olive  Oil 
to  a  solution  of  Mercury  in  Nitric  Acid. 

Non-officinal  Preparations  of  Mercury. 

Oleate  of  Mercury. — Made  by  dissolving  5  to  20  per 
cent,  of  Yellow  Oxide  of  Mercmy  in  Oleic  Acid. 

Donovan's  Solution.  —  Solution  of  Hydriodate  of 
Mercury  and  Arsenic.    Dose,  10  to  30  min. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally .~M.QT:cxaY  in  the  form  of  the  acid  solution  of 
the  nitrate  is  a  powerful  caustic,  emijloyed  to  destroy  growths 
on  the  skin,  such  as  luims,  hut  must  be  used  with  caution. 
Ihe  perchlonde  applied  in  weak  solutions  is  not  absorbed,  but 
acts  destructively  on  organisms  on  or  in  the  skin,  such  as  those 
of  ringworm.  Stronger  solutions  cause  inflammation  of  the 
skin,  and  concentrated  solutions  are  caustic ;  but  neither  effect 
is  surgicaUy  employed.  A  weak  solution  (gi-.  \  to  the  oz.)  is 
used  as  a  disinfectant  and  stimulant  to  ulcers,  acting  like 
other  metallic  salts  {see  pages  60  and  64),  at  the  same  time 
being  absorbed,  and  producing  the  specific  effects  of  the  metal. 
Mercuiy_  itself,  and  most  of  the  other  preparations,  cause  little 
or  no  irritation  of  the  skin,  unless  rubbed  into  it  for  some  time. 

The  various  methods  of  administering  mercury  locally  must 
here  be  noticed. 

(1)  In  the  foi-m  of  the  ointment,  metallic  mercury  ma^r  be 
applied  by  inunction,  i.e.  rubbed  into  a  soft  part  of  the  skin. 

'  Thus  applied,  mercury  undoubtedly  enters  the  blood ;  but  it 
has  been  contended  that  the  metal  is  not  admitted  by  the  skin, 
but  through  the  lungs,  in  the  fonn  of  the  vapour  arising  from 
the  heated  body  smeared  with  the  ointment,  or  even  in.  small 
particles  by  the  mouth.  Fortunately,  the  question  is  of  no 
practical  importance,  the  fact  remaining  that  the  system  can  be 
quickly  brought  under  the  influence  of  mercuiy  by  inunction. 
The  non-officinal  oleate  painted  on  the  skin  quickly  conveys  the 
metal  into  the  system. 

(2)  The  subchloride  (calomel)  may  be  administered  by 
fumigation.  The  vapour  of  calomel,  rising  from  a  vessel  heated 
by  a  lamp,  is  conducted  to  a  part  or  to  the  whole  of  the  sui-face 
of  the  body  of  the  patient,  and  there  allowed  to  settle  as  a  fine 
deposit  of  the  salt.  The  effect  is  increased  by  sLniultaneous 
diaphoresis,  induced  either  by  the  vapour  of  water  or  by  such  a 
drug  as  jaborandi.  20  gr.  of  calomel  may  thus  be  fumigated, 
during  a  sitting  of  twenty  minutes.  The  same  doubt  exists  as  to 
the  precise  way  in  which  the  calomel  thus  applied  enters  the 
blood. 

(3)  As  a  hath  of  dilute  solutions  of  the  perchloride,  say  3  dr. 
to  30  gallons  of  water,  with  1  dr.  of  hydrochloric  acid. 

(4)  Merciu-ials  may  be  dusted  on  to  the  raw  surface  of  a 
blistered  portion  of  the  skin,  or  soft  syphilitic  growths  (con- 
dylomata)— the  endermic  method,  when  it  is  rapidly  absorbed. 
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(5)  Solutions  of  the  perchloride  (albuminates  or  peptonates) 
may  be  injected  hypodermically — a  powerful  method,  but  apt  to 
produce  sores. 

(6)  The  vapour  of  mercm-ials  may  be  inhaled,  as  we  have 
seen ;  but  this  method  is  rarely  employed  intentionally. 

(7)  Mercury  may  be  given  par  recttwi,  as  the  officinal  sup- 
positories. 

The  action  of  mercury  admitted  to  a  part  of  the  body  by 
any  of  these  channels  is  usually  more  than  local,  the  specific 
effects  of  the  drug,  presently  to  be  described,  being  shortly 
developed.  At  the  same  time,  the  local  effect  will  be  more 
marked  :  skin  diseases  will  be  healed,  condylomata  removed, 
and  indurations  and  chronic  inflammatory  processes  reduced  in 
connection  with  the  bones  or  joints. 

Internally. — The  local  action  of  mercury  is  the  same  as 
externally,  according  to  the  nature  and  strength  of  the  prepara- 
tion employed-.  Very  dilute  solutions  of  the  perchloride  (4  gr. 
to  10  fl.oz.,  with  8  min.  of  hydi'ochloric  acid)  may  be  used  as  a 
gargle  or  wash  for  S3^hilitic  ulcers  of  the  tongue  and  gums. 
AU  the  salts  of  mercury  act  upon  the  mouth,  gums,  and  salivary 
glands,  causing  salivation ;  but  this  effect  is  due  to  their  excre- 
tion, not  to  their  immediate  influence  on  the  parts,  and  will  be 
described  later. 

In  the  stomach,  mercurials  combine  with  the  chloride  of 
sodium  of  the  secretions,  and,  whatever  their  original  form,  are 
converted  into  a  double  chloride  of  sodium  and  mercury,  which 
f lu-ther  imites  with  the  albuminous  juices,  to  form  a  complex 
molecule  of  mercury,  sodium,  chlorine,  and  albumen.  This 
compound,  although  precipitated  at  first,  is  soluble  in  an  excess 
either  of  chloride  of  sodium  or  of  albumen;  exists  in  the 
stomach,  therefore,  in  solution ;  and  is  readily  diffusible  and 
easily  absorbed.  It  is  not  specially  irritant  in  moderate  quan- 
tities, and  none  of  the  salts  of  mercury  given  in  medicinal  doses 
produce  vomiting  like  zinc  and  copper ;  indeed,  Dr.  Einger  has 
shown  that  calomel  in  j\-gr.  doses,  or  Hydrargyi-um  cum  Greta 
m  ^-_gr.  doses,  given  every  two  or  thi-ee  hours,  an-ests  some  f  oi-ms 
of  vonutmg  in  cMlcben.  In  large  or  concentrated  doses,  how- 
ever, mercurials  are  irritant  or  corrosive  to  the  stomach,  and 
must  be  given  with  caution,  after  meals. 

The  irritant  effect  of  mercurials  continues  in  the  duodenum, 
naturaUy  takmg  the  form  of  purgation.  The  perchloride  is 
never  employed  to  produce  this  effect,  but  divided  mercury  in 
the  iorm  of  the  PUula  Hydrargyri  and  Hydrargyrum  cum  Greta, 
and  Calomel,  are  common  purgatives.  The  action  of  mercurials 
as  purgatives  is  a  purely  local  one,  none  of  the  metal  being 
absorbed,  but  the  whole  expeUed  in  the  fa3ces.    The  exaJt 
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nature  of  this  action  is,  however,  obscure.  Probably  the  intes- 
tiaal  glands  are  chiefly  stimulated  to  increased  secretion,  and 
the  mucous  membrane  irritated  to  such  a  degree  as  to  produce 
a  moderate  increase  of  watery  exudation  from  its  vessels  into 
the  bowel,  peristalsis  becoming  more  brisk  at  the  same  time. 
The  result  is  a  thorough  evacuation  of  the  contents  of  the 
small  intestiae  as  a  large,  loose,  but  not  watery,  stool,  charged 
with  bile,  which  has  been  hurried  out  directly  from  the  duo- 
denum, and  not  allowed  to  re-enter  the  portal  circulation  by 
absorption  from  the  lower  bowel,  as  it  normally  does.  Thus 
mercurials,  especially  calomel,  increase  the  amount  of  bOe 
evacuated  without  increasing  the  amount  secreted ;  that  is, 
are  indirect  cholagogues  by  being  duodenal  purgatives.  The 
manner  ia  which  iudL-ect  cholagogue  action  stimulates  the  liver 
to  further  secretion  is  discussed  in  Part  III.  The  purgative 
action  of  mercurials  is  greatly  assisted  by  a  subsequent  saline, 
such  as  Seidlitz  powder,  or  the  Mistura  Sennse  Composita.  The 
class  of  diseases  in  which  mercurials  are  selected  as  purgatives 
chiefly  include  cases  of  congestion  of  the  portal  system  and 
liver,  especially  those  referable  to  secondary  indigestion  from 
fi'ee  living  or  gout ;  cases  of  constipation  attended  by  irritable 
stomach,  or  actual  ulceration  of  the  stomach  or  bowels ;  very 
rarely  cases  of  habitual  constipation,  except  at  long  intervals, 
to  enable  gentle  laxative  measures  to  act  more  freely;  and 
occasionally  diaiThosa,  when  it  is  distinctly  referable  to  biliary 
derangement,  or  the  presence  of  an  iiTitant  in  the  bowel,  as  in 
children. 

2.   ACTION  ON  THE  BLOOD  AND  ITS  USES. 

As  we  have  seen,  mercury  enters  the  blood  fi-eely  through 
the  broken  or  unbroken  skin.  From  the  bowel  but  a  smaU 
part  of  a  medicinal  dose  is  absorbed,  the  rest  passing  ofi:  in  the 
faeces  as  the  sulphide,  unless  combined  with  opium,  which 
delays  its  progress  through  the  intestine.  The  complex  mole- 
cule which  mercury  forms  in  the  stomach  and  intestines  is 
decomposed  on  entering  the  blood  by  combination  with  oxj-gen 
and  albumen,  an  oxyalbuminate  of  mercmy  being  the  result, 
and  apparently  the  same  compoimd  is  formed  when  the  metal 
enters  by  other  channels. 

No  direoi  efllect  on  the  blood  can  be  attributed  to  mercury  ; 
but  impairment  of  nutrition  ganeraUy,  including  digestion, 
attends  its  excessive  use,  and  induces  impoverisliuient,  both  of 
the  plasma  and  the  corpuscles,  indirectly  referable  to  the  drug. 
The  blood  under  these  cii-cumstances  is  more  watery  and  coagu- 
lates less  firmly,  and  nutrition  may  be  fui-ther  disordered  m 
consequence,  with  the  production  of  low  foi-ms  of  inflammation 
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and  ulceration.  But  it  is  to  be  clearly  understoocl  that  this 
is  not  in  any  sense  a  specific  effect  of  naercury,  and  that  the  in- 
fluence of  mercury  upon  inflammatory  products  and  syphilitic 
growths,  to  he  presently  described,  is  not  exerted  thi-ough 
the  blood,  but  upon  the  tissues  themselves.  The  impoverishing 
eft'ect  of  this  di-ug  upon  the  blood  must  be  constantly  kept  in 
mind,  and  the  quality  of  the  blood  sustained  by  abimdance  of 
food,  and  the  strictest  attention  to  digestion. 

3.   SPECIFIC  ACTION. 

Mercury  quickly  leaves  the  blood  and  enters  the  tissues, 
where  it  is  apt  to  remain  almost  indefinitely,  being  excreted 
with  comparative  slowness,  especially  when  the  kidneys  are 
diseased.  It  has  been  found  in  every  organ  of  the  body,  most 
abundantly  in  the  liver.  It  is  a  remarkable  fact,  however, 
that  no  definite  anatomical  change  has  ever  been  demonstrated 
in  the  viscera,  such  as  the  vessels,  liver,  or  nervous  system, 
even  in  cases  of  chronic  poisoning  by  this  metal ;  mercury  in 
this  respect  again  diilering  from  lead,  silver,  antimony,  and 
arsenic.  Whilst,  therefore,  the  specific  action  of  mercury  is 
unquestionable,  its  mode  of  action  is  still  obscure,  and 
numerous  theories  have  been  proposed  to  account  for  it,  which 
need  not  be  fully  discussed  here.  The  most  probable  explana- 
tion of  the  eiiects  of  mercury  upon  nutrition  may  be  said  to  be 
that  in  some  way  or  other  it  interferes  with  the  growth  or  life 
of  germinal  cells,  and  that  it  has  therefore  an  alterative  in- 
fluence on  certain  processes,  such  as  iaflammation  and  syphilis, 
which  are  characterised  by  a  growth  of  small  young  cells. 
Possibly,  it  may  have  a  destructive  influence  on  certain  ferments 
and  organisms  connected  with  physiological  and  pathological 
metabolism,  one  of  these  being  the  organism  of  syphilis. 

Whatever  may  be  the  explanation  of  its  action,  mercury 
produces  a  train  of  symptoms,  when  given  for  a  considerable 
period  in  moderate  doses,  known  as  "  hydrargyi-ism,"  which 
chiefly  take  the  form  of  debility  ;  nervous  ijhenomena,  iacluding 
muscular  tremors  and  paralysis,  pains,  and  mental  disturbance  ; 
cardiac  depression ;  ulceration  of  the  skiu,  mouth  and  mucous 
membranes;  salivation,  dyspepsia,  and  diarrhcea.  The  tem- 
perature is  not  dii-ectly  raised,  nor  the  excretions  increased,  so 
that  there  is  no  positive  evidence  of  increased  metabolism  as 
an  effect  of  mercmy. 

4.   SPECIFIC  USES. 

The  uses  of  mercury  as  a  specific  remedy  bear  no  definite 
relation  to  these  effects,  which  have  been  mentioned  chiefly 
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that  they  may  be  recognised  and  arrested.  The  principal 
application  of  the  drug  is  as  an  "alterative"  in  syphilis  a 
disease  attended  by  the  growth  of  ceUs  around  the  small 
vessels,  and  the  development  of  these  into  nodes,  gummata 
various  eruptions,  etc.  Mercuiy  has  a  powerful  influence  iii 
controUmg  the  severity  of  tHs  rlisease.  Its  employment  may 
be  commenced  with  various  local  applications  to  the  pi-imary 
sore,  and  regular  internal  doses  of  the  solution  of  the  per- 
chloride,  calomel,  grey  powder,  or  some  of  the  other  prepara- 
tions, until  sahvation  threatens.  It  is  generally  (not 
universally)  believed  that  the  secondary  stage  is  rendered  less 
severe,  or  is  even  entirely  prevented  by  this  means.  The  di-ug 
must  be  continued  during  the  appearance  of  secondary  sjonp- 
toms ;  but,  as  a  rule,  it  is  better  omitted  in  the  tertiai-y  stao-e. 
The  particular  preparation  employed  varies  with  the  experience 
of  the  practitioner.  Quinine  and  opium  are  useful  means  of 
support  to  be  combined  with  mercury  in  a  course  of  the  metal, 
and  we  must  repeat  that,  unless  the  appetite  and  digestion 
continue  good,  its  use  must  be  interrupted. 

The  other  use  of  mercurials  as  alterative  remedies  is  in 
internal  inflammations,  especially  inflammation  of  serous 
membranes,  such  as  peritonitis,  pericarditis,  pleurisy,  menin- 
gitis, and  orchitis.  This  line  of  treatment,  once  universal  in 
England,  is  now  almost  obsolete,  excepting,  perhaps,  in  peri- 
tonitis of  a  subacute  or  chronic  kind,  in  which,  as  in  most 
instances  where  it  is  used  as  an  antiphlogistic,  mercury  is 
combined  with  opium.  Possibly  some  of  the  benefit  thus 
attending  mercuriaHsation  in  inflammation,  and  which  was 
formerly  referred  to  a  "  resolvent  "  action  on  the  fibrin  of  exu- 
dations, is  due  to  its  purgative  and  indirect  cholagogue  effects. 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

_  Mercury  passes  out  of  the  system  in  all  the  secretions— the 
saliva,  sweat,  mUk,  mine,  and  bile,  probably  as  an  albuminate, 
and  stimulates  many  of  the  glands  en  route.  It  is  in  this  way, 
as  we  have  seen,  a  powerful  sialagogue,  causing  swelling  of 
the  salivary  glands  and  a  profuse  flow  of  the  secretions  of  the 
mouth.  This  effect  is  important  only  because  it  is  to  be 
avoided.  The  diaphoretic  cflroct  of  mercury  is  comparatively 
insignificant.  "V^Hiilst  it  does  not  increase  of  itself  the  volume 
of  urine,  it  assists  to  a  marked  degree  such  diuretics  as 
digitalis  and  scilla  ;  but  it  must  not  be  given  in  Icidnoy  disease,  as 
it  acts  injuiiously  on  the  diseased  tubules,  and  readily  produces 
its  debilitating  effects  when  the  renal  function  is  impaired.  In 
the  fasces  mercury  leaves  the  body  as  the  sulphide,  being  de- 
rived, fii'st,  from  that  considerable  portion  of  the  dose  which  is 
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not  absorbed  ;  and,  secondly,  from  the  portion  excreted  by  the 
liver  (in  the  bile),  and  by  the  pancreas  and  intestinal  glands. 
It  win  thus  be  seen  that  but  little  use  is  made  of  the  remote 
local  action  of  mercury. 

6.  ACTION  AND  USES  OF  THE  DIFFERENT  PRBPAUATIONS  OF 
MEUCURY. 

The  preparations  of  mercury,  although  so  numerous,  can 
be  readily  remembered,  and  their  special  actions  understood, 
when  they  are  classified  as  follows  : 

1.  Metallic  Mercury  and  preparations  containing  it. 

2.  The  Perchloride  of  Mercury  and  its  preparations. 

3.  The  Subchloridc  of  Mercury  and  its  preparations. 

4.  The  Oxides,  Iodides,  the  Ammoniated  Mercury,  and  their 
preparations,  a  complex  group,  the  action  and  uses  of  which 
closely  correspond  either  with  those  of  the  perchloride  or  with 
those  of  the  subchloridc. 

6.  Acid  Nitrate  of  Mercury  and  the  Ointment  corresponding. 

1.  Metallic  Mercury  and  its  prepajrations. — These  may 
be  employed  in  all  the  classes  of  cases  for  which  mercurials  are 
adapted.  The  metal  itself  is  never  given  internally,  except  in 
the  finely-divided  form  in  which  it  exists  in  Pilula  Hydi-argjTi 
and  Hydrargyi'um  cum  Greta.  The  blue  pill  is  chiefly  used 
as  a  purgative  and  indirect  cholagogue,  but  is  also  given  in  sy- 
philis, in  small  doses  combined  with  opium  and  quinine,  and  in 
combination  with  digitalis  and  sciLla  as  a  diuretic  (the  famous 
"  Guy's  pill)."  Hydi-argyi'um  cum  CretS,,  or  "  grey  powder," 
is  a  favom-ite  purgative  for  children,  and  also  a  convenient  pre- 
paration for  a  coiu-se  of  mercury  in  syphilis.  Unguentum 
Hydrargyri,  or  "  blue  ointment,"  is  the  usual  means  of  admini- 
stering the  metal  by  inunction  in  syphilis.  A  portion  as  large 
as  a  pea  or  hazel  nut  is  rubbed  daily  into  a  soft  part  of  the  skin, 
such  as  the  inside  of  the  thigh,  or  smeared  on  flannel,  and  ap- 
plied _  round  the  loins,  the  gums  being  carefully  watched. 
This  is  a  very  sure  and  tolerably  safe,  but  very  dirty  method, 
which  is  chiefly  employed  with  infants.  The  non-officinal  oleate, 
pamted  on,  is  a  great  improvement  in  tliis  respect.  Mercurial 
ointment  may  also  be  smeared  over  inflamed  parts,  such  as  the 
testis,  and  is  used  as  a  parasiticide.  The  Liniment  of  Mercui-y 
(the  omtmont  in  a  liquid  form)  is  chiefly  employed  as  an  anti- 
phlogistic, being  soaked  on  lint  and  applied  to  the  affected 
part,  e.g.  the  joints  or  the  abdomen  in  subacute  peritonitis. 
The  same  use  may  be  made  of  the  plasters,  and  of  the  compound 
ointment,  "  Scott's  dressing."  The  suppository  may  be  used  in 
syphihs  or  to  kiU  ascarides. 
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2.  Perchloride  of  Mercury. — This  is  the  most  powerful  oJ 
all  mercurials.  It  is  one  of  the  most  active  of  antiseptics,  being 
100  times  as  strong  as  carbolic  acid,  and  may  be  used  to  dis- 
infect foul  ulcers,  especially  of  syphilitic  origin,  a  certain 
amount  of  caustic  and  stimulant  eiiect  being  secured  at  the 
same  time.  It  must  be  cautiously  employed.  It  is  also  used 
to  destroy  the  fungus  of  ringwoi-m.  Internally,  as  the  Liquor 
(a  weak  solution),  it  is  given  iu  sjqjhilis  only,  never  as  a  purga- 
tive.  In  this  form,  the  perchloiide  is  by  no  means  an  irritant 
preparation  of  mercury,  but  rather  the  reverse.  Lotio  Hy- 
di-argja-i  Flava,  "  yellow  wash,"  containing  the  yellow  oxide,  is 
applied  to  syphilitic  sores. 

3.  SubcMoride  of  Mercury. — Calomel  resembles  metallic 
mercury  in  being  used  externally  and  internally,  as  a  purgative, 
alterative,  and  antisyphilitic  remedy.  Externally  it  is  applied 
to  sj'philitic  sores  and  chronic  inflammatory  growths  as  calomel 
dust,  by  fumigation,  as  the  unguentum,  and  as  the  black  wash. 
Internally  calomel  is  a  valuable  purgative,  with  the  powerful 
action  as  an  indit'ect  cholagogue  and  hepatic  stimulant  already 
described.  The  compound  calomel  pUl  (Plummer's^  piU)  is  in 
much  repute  as  a  hepatic  stimulant  and  alterative,  with  Httle  or 
no  directly  purgative  efeect,  given  every  night  or  every  other 
night  for  a  week  at  a  time,  in  gout  and  loaded  conditions  of  the 
system  consequent  on  free  Uving.  Calomel,  combined  with 
opium,  was  the  favourite  mercurial  employed  by  the  last 
generation  of  surgeons  and  physicians  ia  the  treatment  of 
inflammation,  to  which  we  have  already  referred.  In  syphilis 
the  same  combination  is  still  employed  with  success. 

4.  The  Oxides,  Iodides,  and  Ammonio-Chloride  of  Mercury. 
—These  substances,  although  foiming  a  con^•enlent  group, 
belong,  as  regard  their  action  and  uses,  partly  to  the  second  and 
partiy  to  the  thii-d  group  above.  Thus  the  foUo^^nng  closely 
resemble  the  percliloride,  viz.  Hydi-argyii  Oxidum  Flavuni,  Hy- 
drargyii  Oxidum  Eubrum,  Hydi-argyii  locUdum  Kubrum,  and 
Hydrargyrum  Ammoniatum.  The  first  two  are  almost  exclu- 
sivelY  used  in  s^^l^is-  and  extemaUy,  eliiefly  according  to  the 
opinion  and  custom  of  the  practitioner.  The  "  wHte  precipitate  • 
ointment  is  useful  as  a  parasiticide,  and  as  a  stimulant  applica- 
tion to  chronic  inflanunatory  eruptions  of  ahuost  any  kind  in 
children  Mono-  with  the  subchloride  is  to  bo  classed  Hyiti-argyri 
lodidum  Yii-ide,  which  is  much  used  in  syphilis  by  some  sot- 
geons.  Donovan's  Solution  is  valuable  in  obstinate  syphihdes. 
The  student  will  not  forget 
really  contains  the  yellow  c 

Nio-ra,  the  black  oxide,  alti  , 
parations  of  the  percliloride  and  subchloride  respectively. 
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5.  Liquor  Hydrargyri  Nitratis  Acidus,  and  the  Ointment 
of  the  Nitrate.— These  are  not  used  in  syphilis;  but  the  former 
is  used  as  a  caustic  in  lupus  and  other  limited  growths  and 
ulcers  6f  the  skin  ;  while  the  ointment  is  of  value  as  a  stimulant 
in  cases  of  chi-onic  skin  disease,  and  is  applied  to  the  edges  of 
the  eyelids  in  chi'onic  inflammation  and  ulceration  of  the  haii- 
follicles. 

Precautions  in  the  use  of  mercurials.— Mercury  must  not 
he  given  as  an  alterative,  antiphlogistic,  or  antisj'ijhilitic 
remedy  in  persons  with  anasmia  or  debility,  unless  these  are 
distinctly  referable  to  syphilis,  and  even  then  it  must  be  em- 
ployed with  caution.  Tuberculosis  and  kidney  disease  also 
conti-a-indicate  the  use  of  mercury  ;  and  certain  individuals  will 
occasionally  be  met  with  in  whom  even  small  doses  of  calomel 
or  blue  pUl  quickly  induce  hydrargjTism  by  a  kind  of  idio- 
syncrasy. In  every  instance  the  patient  must  be  carefully 
nourished,  as  we  have  said.  On  the  contrary,  children — even 
infants — bear  mercury  very  well,  although  the  prolonged  ad- 
ministration of  the  metal  to  them  appears  to  produce  a  peculiar 
change  in  the  permanent  teeth  when  they  appear,  which  is 
extremely  unsightly  ("mercm-ial  teeth"  of  Hutchinson). 


GROUP  III. 

■   THE  METALLOIDS. 

ARSENICUM.    Arsenic.    As.  75. 

Acidum  Ai'seniosuili, — Ai-senious  Acid.  White 
Arsenic.  ASoOj. 

Source. — An  aniydrous  acid,  obtained  by  roasting  Arsenical 
Ores,  and  purified  by  sublimation. 

Characters. — A  heavy  white  powder,  or  stratified  opaque 
masses.  Solubility,  1  in  100  of  cold  water  ;  1  in  20  of  boiling 
water.  Incompatibks  :  Salts  of  iron ;  magnesia,  lime-water, 
and  astringent  matters. 

Impurities. — Lime  salts  ;  detected  by  non- volatility. 

Lose. — ^  to  3^  gr.  in  solution. 

PrejJarations. 

a.  Liquor  Arsenicalis.— "  Fowler's  Solution." 

Source. — Made  by  dissolving  Arsenious  Acid  and 
Carbonate  of  Potash  in  Water,  and  colouring  with  Com- 
pound Tinctui-e  of  Lavender.    4  gr.  in  1  fl.oz. 
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Characters. — A  reddish  liquid,  alkaline  to  test-paper, 
"with  tho  odour  of  lavender. 
Dose. — 2  to  8  min. 

i.  Liquor  Arsenici  Hydrochloricus. — Hj'drocliloric 
Solution  of  Arsenic. 

Source.- — Made  by  hoiling  Arsenious  Acid  with  Hy- 
drochloric Acid  and  "Water.  No  decomposition  occurs. 
4  gr.  in  1  fl.oz. 

Characters. — Colourless,  with  an  acid  reaction. 

Dose. — 2  to  8  min. 

From  Acidiiin  Arseniosum  is  made  : 

c.  Sodse  Arsenias.  —  Arseniate  of  Soda.  Na., 
HASO4.7H2O. 

Source. — Made  by  fusing  Arsenious  Acid  with  Xi- 
trate  and  Carbonate  of  Soda,  boiling  the  products  in 
Water,  and  crystallising.  (1)  As^Og  +  2Na,N03  + 
NaaCOg  =  Na^As^O;  +  NoOg  +  COj.  (2)  Na^As^O,  + 
I6H2O  =  2(Na2HAs04.7H20). 

Characters. — Colourless  transparent  prisms.  Solu- 
bility, 1  in  2  of  water.    The  solution  is  alkaline. 

Dose.—^  to  I  gr. 

Preparation. 
Liquor  Sodas  Arseniatis. — 4  gi-.  in  1  fl.oz. 
Dose. — 5  to  10  min. 

From  Arseniate  of  Soda  is  made  : 
Ferri  Arsenias.    See  Ferrum. 

Non-officinal  Preparation  of  Arsenic  : 
DonoTOn's  Solution.     Solution  of  Hydi-iodate  of 
Arsenic  and  Mercury.    Dose,  10  to  30  min. 


ACTION  AND  USES. 

1.   IMMEDIATE  LOCAL  ACTION  AND  USER. 

Externally. — Arsenious  acid  is  a  powerful  irritant  and 
caustic.  It  is  used  occasionally  to  destroy  lupus,  epithelioma, 
and  other  superficial  or  limited  new  growths,  in  the  form  of 
"paste,"  composed  of  Ai-senious  Acid  (1),  Charcoal  (l),EedSul- 
phurot  of  Mercury  (4),  and  Water.  In  the  form  of  a  dilut(- 
ointment,  it  is  employed  in  psoriasis  to  remove  tho  scaly 
gi-owth.  Arsenic  must  be  used  locally  with  groat  care,  as  it  is 
absorbed  by  the  broken  skin,  ulcers,  and  mucous  nicmbrancs, 
unless  sufficient  inflammation  be. set  up  to  throw  it  off. 


Arsenicum. 


97 


Internally  —The  local  corrosive  action  of  arsenic  may  be 
employed  in  caries  of  the  teeth  to  destroy  the  painful  pulp  before 
stopping,  a  paste  composed  of  2  parts  of  arsemous  acid,  1  part 
of  sulphate  of  morphia,  and  a  sufiaciency  of  creasote  to  make  a 
stiff  compound,  being  placed  in  the  cavity. 

Eeaching  the  stomach  in  medicinal  doses,  the  preparations 
of  arsenic  do  not  combine  with  the  albuminous  contents  Uke 
mercury,  but  remain  unchanged.  They  thus  act  upon  the 
mucous  membrane,  stimulating  the  nerves  and  vessels,  causing 
a  sense  of  heat  and  hunger,  and  increasing  the  gastric  function. 
In  these  smaU  doses  arsenic  is  employed  with  advantage  m 
some  cases  of  gastric  dyspepsia,  and  a  similar  effect  on  the 
duodenum  makes  it  of  some  value  in  lienteric  diarrhoea.  If  the 
dose  be  increased,  the  stimulant  action  passes  readily  mto 
irritation  of  the  stomach  attended  by  paia,  sickness,  and 
diarrhcea  from  intestinal  excitement.  These  symptoms  are  to 
be  remembered  only  that  they  may  be  avoided,  or  arrested  if 
they  should  arise. 

2.   ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Arsenic  enters  the  blood  and  combines  with  the  corpuscles, 
not  with  the  serum,  as  an  albuminate ;  if  in  excess,  it  reduces 
the  number  of  the  blood  cells,  as  weU  as  their  oxygenating 
power.  It  has  been  used  with  success  in  some  forms  of  anEemia ; 
but  less  frequently  in  idiopathic  cases  than  where  the  corpuscles 
and  plasma  have  suffered  fi-om  failui-e  of  nutrition  elsewhere 
(sjTnptomatic  anaemia),  as  in  tuberculosis,  malaria,  gout,  and 
rheumatism.  Alone  or  combined  with  iron,  it  has  sometimes 
an  excellent  effect  in  restoring  the  blood  in  such  cases. 

3.  SPECIFIC  ACTION  AND  USES. 

Arsenic  enters  all  the  organs  and  tissues,  but  is  not  tnovm 
to  combine  with  their  albuminous  constituents;  it  remains  in 
them  for  a  short  time  only  ;  and  is  quickly  excreted.  During 
this  period,  however,  it  distinctly  influences  metabolism.  It 
first  reaches  the  Hver,  and  diminishes  the  amount  of  glycogen 
in  it,  so  that  it  may  be  occasionally,  but  by  no  means  often, 
used  with  success  in  diabetes.  In  the  other  organs  it  interferes 
similarly  with  metabolism,  apparently  (like  phosphorus)  through 
the  oxygenating  process.  An  increased  amount  of  nitrogenous 
waste  appears  in  the  urine ;  the  temperature  rises ;  and  the 
excessive  fatty  product  of  the  albuminous  decomposition  remains 
unexoreted,  constituting  fatty  degeneration.  Short  of  this 
effect,  arsenic  produces  a  wholesome  increase  of  the  metabolism, 
or  vital  activity  of  all  the  organs,  and  is  therefore  given  as  a 
general  tonic,  and  as  a  valuable  alterative  in  such  classes  of 
H-8 
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disturbed  nutrition  as  gout  and  chronic  rheumatism.  It  is 
possible  that  arsenic  affects  the  life  processes  of  other  living 
particles  ia  the  body  besides  the  tissue  elements,  namely,  the 
organisms  of  certain  diseases.  Thus  it  is,  next  to  quinine,  the 
most  successful  medicinal  agent  ia  the  treatment  of  chronic 
malaria,  brow-ague,  and  other  varieties  of  neui-algia  due  to  the 
same  cause,  and  malarial  cachexia  ;  and  is  also  used  with  advan- 
tage in  hay-fever.  It  sometimes  also  dispels  lymphomatous 
tumours.  Beyond  a  safe  amount,  arsenic  produces  a  series  of 
nutritive  disorders  ia  the  tissues,  characterised  chiefly  by  de- 
bility and  nervous  disturbances,  known  as  "  chronic  arsenical 
poisoning,"  which  need  not  be  detailed  here. 

Next  to  nutrition  generally,  the  nervous  system  appears  to 
be  most  iafluenced  by  ai-senic,  which  is  found  abundantly  in 
the  grey  matter  of  the  cord  in  poisoniag  by  this  metal.  Here 
it  acts  by  diminishing  the  sensibility  and  reflex  UTitabiUty  of 
the  centres,  as  well  as  of  the  motor  nerves  and  muscles.  Pre- 
parations of  arsenic  are  useful  ia  chorea,  various  forms  of 
neuralgia,  and  spasmodic  asthma,  especially  when  malaria  or 
anaemia,  or  both,  may  happen  to  be  associated  with  the  neurosis. 
Like  iphosphorus,  arsenic  is  said  to  cause  iacrease  of  the  com- 
pact tissue  of  bone  at  the  expense  of  the  medullary  tissue,  but 
it  is  not  specially  used  to  produce  this  effect.  In  large  doses  it 
has  a  depressiag  effect  on  the  respii-ation,  circulation,  and  tem- 
perature. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Arsenic  is  excreted  chiefly  in  the  urine  ia  the  foi-m  of 
arsenious  acid;  also  by  the  liver  and  skin.  It  is  not  known 
to  affect  the  kidney  specially,  but  is  sometimes  used  in  chronic 
Bright's  disease.  The  liver,  as  we  have  seen,  is  modified 
in  its  activity ;  and  part  of  the  value  of  ai'senic  in  chronic 
gout,  gravel,  and  skin  diseases,  may  be  referable  to  its  action  on 
the  greatest  metabolic  organ  in  the  body.  Either  thus  indirectly, 
or  directly,  its  effect  on  the  skin  is  so  remarkable,  that  it 
is  the  most  valuable  of  all  internal  remedies  for  certain  erup- 
tions obviously  connected  with  disordered  nutrition,  such  as 
psoriasis,  chronic  eczema,  acne,  and  pemphigus,  whilst  it  aggra- 
vates such  diseases  as  erythema  multiforme.  Donovan's  Solu- 
tion is  used  ia  syphilidcs. 

5.  METHODS  OF  ADMINISTERING  ATiSENIC,  AND  PRECAUTIONS 
IN  ITS  USB. 

Arsenical  preparations  should  always  be  g^ven  immediately 
at  the  end  of  meals,  unless  their  gastric  efi^ect  be  desu-ed,  wliieh 
is  rarely  the  case ;  and  they  ought  not  to  come  in  contact 
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•mth.  the  exposed  mucous  membrane.  For  the  same  reason  they 
must  not  he  given  as  alteratives  if  dyspepsia  he  present. 
Epigastric  fuhiess,  pain,  and  tenderness,  a  sense  of  constriction 
•in  the  thi'oat,  in-itation  or  soreness  of  the  conjunctiva,  and 
especially  vomiting,  ought  to  suggest  a  diminution  or  suspension 
of  the  drug.  Childi-en  hoar  arsenic  with  comparative  ease, 
whilst  old  subjects  ai-e  said  to  hear  it  badly.  A  combination  of 
ii'on  with  arsenic  (for  example,  Vinum  Ferri  with  Liquor  Ar- 
senicalis)  is  one  of  the  best  of  hciematinics  and  tonics,  probably 
because  the  iron  affords  a  supply  of  o.xygen  sufficient  to  caiTy 
to  a  complete  termination  the  increased  metabolism  produced  by 
the  arsenic. 

PHOSPHORUS.    P.  31. 
A  non-metallic  element  obtained  fiom  bones. 

Source. — Prepared  from  Phosphoric  Acid  or  Superphosphate 
of  Lime  (obtained  by  acting  on  bone-ash  by  oil  of  \dtriol),  by 
distillation  with  Charcoal. 

Characters. — A  semi-transparent,  almost  colourless,  wax- 
like solid,  when  fresh  ;  luminous  in  the  dark,  ignites  in  the  air ; 
insoluble  in  water,  soluble  in  ether,  oils,  and  naphtha,  entirely 
soluble  in  boiling  oU  of  turpentine  and  bisulpliide  of  carbon. 

Treparations. 

a.  Oleum  Phosphoratum.  —  Phosphorated  Oil. 
Made  by  dissolving  Phosphorus  in  Almond  Oil  at  180° 
Fahr.    1  in  160.    Dose,  5  to  10  min. 

b.  Pilula  Phosphori. — Phosphorus,  Balsam  of  Tolu, 
and  Yellow  Wax.  Apt  to  pass  through  the  bowels 
unchanged.  Dose,  3  to  6  gr.  =  ^  to  gr.  of  phos- 
phorus. 

Phosphorus  is  also  used  in  preparing  Acidum  Phos- 
phoricum  Dilutum,  and  Calcis  Hypophosphis.  See 
Calciinn. 


ACTION  AND  USES. 

_  Phosphorus  has  a  powerful  action  on  the  body,  and  one 
which  has  been  proved  by  elaborate  investigations  on  animals 
to  be  of  the  most  interesting  Idnd  to  the  physiologist.  As  a 
poison  phosphorus  is  also  of  great  importance.  Unl'ortimately, 
however,  it  cannot  be  said  to  be  of  much  value  to  the  thera- 
peutist, as  it  has  disappointed  most  attempts  to  turn  it  to 
practical  account  in  the  treatment  of  disease. 
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1.  IMMEDIATE  LOCAL  ACTION. 

Externally  and  internally  phosphorus  acts  as  a  powerful 
local  irritant  and  caustic,  and  is  never  given  to  produce  this 
effect.  For  the  same  reason  the  di-ug  must  not  be  ordered 
in  the  solid  form,  hut  carefully  mixed  with  oil  or  fat. 

2.  ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Phosphorus  enters  the  hlood,  and  may  he  found  in  it  un- 
changed. Here  it  is  partly  oxydised  into  phosphorus  or  phos- 
phoric acid  at  the  expense  of  the  oxygen  of  the  red  corpuscles, 
and  is  therefore  said  to  have  a  "reducing"  action  on  the  (oxy-) 
hsemoglobin  or  "hlood."  The  smaU  dose  sufficient  to  cause 
death  vsdll  not  reduce  any  considerable  number  of  the  corpuscles, 
and  the  specific  effects  to  be  presently  described  cannot  there- 
fore he  accounted  for  by  interference  with  the  oxygenating 
function  of  the  blood. 

Phosphorus  has  been  employed  in  leubasmia  and  lymph- 
adenoma,  but  on  the  whole  with  disappointing  results. 

3.    SPECIFIC  ACTION  AND  USES. 

In  the  tissues  phosphorus  may  be  traced  as  the  uncombined 
element — another  proof  that  its  oxydation  in  the  blood  is 
incomplete.  Its  effect  on  metabolism,  when  given  ia  large 
doses,  is  most  distinct  and  definite  :  it  increases  the  nitrogenous 
products,  including  ui-ea,  tyrosin,  and  leucin;  reduces  _  the 
glycogen  of  the  liver  to  nil;  raises  the  temperature,  diminishes 
the  excretion  of  carbonic  acid,  and  the  volume  of  oxygen  ab- 
sorbed ;  and  leads  to  fatty  degeneration  of  epithelial,  glandular, 
and  muscular  protoplasm  throughout  the  body.  No  doubt  these 
alterative  effects  are  essentially  associated  with  each  other ; 
phosphorus,  whilst  increasing  metaboHsm,  so  influencing  it  as  to 
diminish  oxydation,  and  thus  to  arrest  the  process  at  the  first 
stage,  where  proteids  are  converted  into  urea  and  oil,  instead  of 
allowing  it  to  proceed  to  the  second  or  final  stage,  where  the 
oil  is  further  oxydised  into  carbonic  acid  and  water.  Hence  aU 
the  results  just  enumerated  ;  whilst  the  soluble  products  (urea, 
etc.)  are  excreted,  the  insoluble  products  (oils  or  fats)  are  re- 
taiaed  in  the  tissues,  constituting  fatty  degeneration. 

The  uses  to  which  phosphorus  has  been  put  as  a  specific 
remedy  do  not  obviously  depend  upon  these  eft'ects  upon  nutri- 
tion It  has  been  given  in  nervous  disorders,  such  as  neuralgia; 
in  adynamic  conditions,  such  as  tjT^hoid  fever;  in  some 
kinds  of  skin  diseases,  including  pemphigus  ;  and  as  an 
anhrodisiac.  It  is  difficult  to  understand  how  any  of  these 
morbid  states  can  be  benefited  by  a  substance  wHch  diminishes 
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oxydation;  and,  indeed,  the  empirical  use  of  phosphorus  has 
recently  been  in  a  great  measure  abandoned. 

In  very  smaU  doses  over  a  considerable  length  ot  time, 
phosphorus  affects  the  structm-e  of  bones,  converting  the  spongy  , 
portion  into  fiim,  compact  substance,  without  m  any  vray  alter- 
in°-  its  composition  chemicaUy.  It  has  therefore  been  recom- 
mended in  cases  of  rickets  and  ununited  fracture ;  but  m 
rickets,  at  least,  is  far  inferior  to  other  medicinal  measures,  i±  of 
service  in  any  way.  t      i  • 

The  liypophosphites  have  recently  been  much  employed  m 
cases  of  nervous  and  general  debility  and  chrome  lung  disease, 
and  act,  according  to  some  authorities,  in  the  same  manner  as 
free  phosphorus,  without  being  iixitant.  As  the  hypophospbjtes 
are  probably  converted  into  phosphates  in  the  stomach,  they 
may  be  expected  to  stimulate  the  liver  and  bowels,  and  to  affect 
the  growth  and  healing  of  bones,  lymphatic  glands,  and  adenoid 
tissue,  including  tubercle. 

4.    UEMOTE  LOCAL  ACTION. 

Phosphorus  is  excreted  by  the  kidneys  as  phosphorus  and 
phosphorous  acid,  not  as  phosphates ;  but  is  not  employed  in 
this  connection. 

ANTIMONIUM.    Sb.  122.  Antimony. 

The  metal  itself  (Stibium)  is  not  officinal,  all  the 
preparations  being  derived  from  "  black  antimony," 
Antimonium  Nigrum,  as  follows  : 

Antimonium  Nigrum. — Black  Antimony.  Native 
Sulphide  of  Antimony.  SboSj. 

Source. — Purified  from"  siliceous  matter  by  fusion,  and 
powdered. 

Characters. — A  metallic-looking  powder,  of   a  steel-grey 
colour. 

Impurity. — Silica  ;  insoluble  in  boiling  HCl. 
Not  given  medicinally. 

From  Antimonium  Nigrum  are  made  : 

a.  Antimonium  Sulphuratum.— Sulphurated  Anti- 
mony. Sulphide  of  Antimony,  Sb^Sj,  with  a  small  and 
variable  amount  of  Oxide  of  Antimony,  SboOg. 

Source.— Made  by  (1)  boiling  Black  Antimony  with 
Solution  of  Soda,  and  (2)  precipitating  with  Diluted  Sul- 
phui-ic  Acid.  (1)  2Sb.jS3  +  GNallO  =  2Na3SbS3  +  Sb^Oa 
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+  3H,0.  (2)  2Na.,SbS3  +  3H2SO4  z=  Sb^S,  +  SNa^SO- 
+  3H"„S. 

Characters. — An  orange-red  powder,  without  odour, 
and  with  a  slight  taste,  iasoluhle  in  water. 

Impurities. — General ;  detected  volmnetrically. 
Dose. — 1  to  5  gr. 

j^ntimonitim  Sulphur atuin  is  an  important  in- 
gredient of  Pilula  Hydrargyri  Subchloridi  Com- 
posita.    1  in  5.    (See  Mercury.) 

b.  Liquor  Antimonii  Chloridi. — Solution  of  Chloride 
of  Antimony,  SbClg,  in  Hydrochloric  Acid.  "  Butter  of 
Antimony." 

Source. — Made  by  dissolving  Black  Antimony  in 
Hydrochloric  Acid.   Sb.^Sg  +  6HC1  =  2SbCl3  +  SH^S. 

Characters. — A  heavy  yellowish-red  liquid,  giving  a 
white  precipitate  with  water. 

From  Liquor  Antimonii  Chloridi  is  made  : 
Antimonii  Oxidum.  —  Oxide    of  Antimony. 

Source. — Made  by  (1)  precipitating  Oxychloride 
of  Antimony,  by  pouring  the  Solution  of  the  Chlo- 
ride into  Water;  washing;  and  (2)  adding  Carbonate 
of  Soda  Solution.  (1)  TiSbClg  +  ISH^O  =  2SbCl3 
SSbjOg  +  30HC1.  (2)  2SbCl35Sb.,03  +  3Na,C03 
=:  68b.,03  +  6NaCl  +  300^. 

Characters. — A  greyish- white  powder,  in- 
soluble in  water. 

Impurities.  —  Higher  oxides,  insoluble  when 
boiled  with  acid  tartrate  of  potash. 

Dose. — 1  to  4  gr. 

Preparation. 
Pulvis  Antimonialis — "James's  Powder." 
1,  with  2  of  Phosphate  of  Lime.    Dose,  3  to 
10  gr. 

From  Antimonii  Oxidum  is  made  : 

Antimonium  Tartaratum.  —  Tartaratod 
Antimony.   Tartar  Emetic.  KSbC4HjO-.H„0. 

Source.— M.a.(\.e  by  boiling  Oxide  ot  Anti- 
mony with  Acid  Tartrate  of  Potash,  and  crystal- 
lising. 2KHC,H,06  +  Sb^Og  =  2KSbC,H,07 
-fHoO. 

Characters. — Colourless  transparent  crys- 
tals, exhibiting  triangular  facets.  Solubility, 
1  iu  20  of  cold  "water ;  1  in  2  of  boiling  water. 
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Incompatihles. — Gallic  and  tannic  acids,most 
astringent  infusions,  alkalies,  lead  salts. 

J;;y>i«n<ies.— Cream  of  tartar,  and  iron; 
detected  volumetrically,  and  by  solubility. 

Dose. — As  a  diaphoretic,  it  to  J  gi-. ;  as  an 
emetic,  1  to  2  gr. 

Freparations. 

(1)  Unguentum  Antimonii  Tartarati. 
—1  to  4. 

(2)  Vinum  Antimoniale. — 2  gr.  in  1 
fl.oz.    Dose,  8  min.  to  1  fi.dr. 


ACTION  AND  USES. 

1.    IMMEDIATE  LOCAL  ACTION  AUD  USES. 

Externally. — Antimony,  in  the  foi-m  of  the  Liquor  Anti- 
monii ChloricU,  is  a  escharotic,  employed  chiefly  in  yeterinary 
practice,  occasionally  by  the  siu-geon  as  an  application  to 
poisoned,  foul,  or  malignant  sui-faces.  Tartarated  Antimony 
applied  to  the  skin,  either  in  aqueous  solution  or  as  the  officinal 
ointment  (haH  a  drachm  at  a  time,  repeated) ,  causes  a  pustular 
eruption,  and  was  once  used  as  a  counter-irritant  in  diseases 
of  the  lungs,  joints,  or  meninges.  Antimony  is  freely  absorbed 
fi'om  the  broken  skin,  and  from  mucous  siufaces. 

Internally,  the  local  eiiect  is  equally  irritant.  In  doses 
of  1  to  3  grains  tartarated  antimony  is  an  emetic,  whence  its 
popular  name.  The  effect  is  partly  direct — due,  that  is,  to  the 
irritant  action  of  the  drug  upon  the  walls  of  the  stomach ;  partly 
indirect,  from  immediate  stimulation  of  the  Yomiting  centre  in 
the  medulla.  Fui'ther,  its  direct  efliect  on  the  stomach  is 
produced  not  only  when  the  salt  is  admitted  to  it  by  the  mouth, 
but  when  it  reaches  the  stomach  by  the  blood,  that  is,  when  it 
is  being  excreted  by  the  gastric  mucosa.  Thus,  whilst  tartar 
emetic  induces  vomiting  most  quickly  when  swallowed,  it  is  not 
speedy  and  evanescent  in  its  effects,  but  induces  both  previous 
and  subsequent  nausea  and  depression.  It  is  not  suited,  there- 
fore, for  use  in  cases  of  poisoning,  where  rapid  evacuation  is  of 
the  first  importance,  or  where  there  is  much  general  deijression ; 
but  is  iisofiil  in  the  fh'st  stage  of  acute  inflammatory  diseases, 
with  sthenic  fever,  in  strong  healthy  subjects.  It  is  especially 
indicated  in  respiratory  affections,  such  as  laryngitis  and  bron- 
chitis, where  its  remote  effects  as  an  expectorant  are  valuable  ; 
or  to  clear  the  air- passages  in  the  same  diseases  or  in  whooping 
cough. 
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_  In  smaller  continued  doses  the  local  action  of  tartarated 
antimony  on  the  stomach  and  howels  is  apt  to  produce  loss  of 
appetite,  nausea,  pain,  and  diarrhoea. 

2.    ACTION  IN  THE  BLOOD. 

Antimony  enters  the  blood  either  from  within  or  from 
without,  hut  does  not  appear  to  combine  with  the  albumen  of 
the  plasma.  No  special  action  or  use  has  to  be  mentioned  under 
this  head. 

3.    SPECIFIC  ACTION  AND  USES. 

Ha\T3ig  reached  the  tissues  and  organs,  antimony  clings  to 
them  with  some  tenacity,  and  may  be  found  in  them  months 
after  its  administration.  Here  it  sets  up  a  series  of  important 
changes,  attended  by  phenomena  referable  to  the  general  nutri- 
tion of  the  body,  the  circulation,  respiration,  and  nervous  and 
muscular  systems ;  besides  the  effects  to  be  afterwards  described 
as  referable  to  its  excretion. 

The  eiiect  of  antimony  on  metabolism  closely  resembles  that 
of  phosphorus  and  arsenic,  to  the  account  of  which  the  student 
is  referred.  Briefly  the  principal  results  are  fatty  degeneration 
of  the  organs  and  increase  of  the  nitrogenous  products, 
oxygenation  being  comparatively  deficient.  Upon  this  altera- 
tive effect  depends  in  part  the  value  of  antimony  in  gout, 
chronic  skin  disease,  etc.,  to  be  afterwards  described.  The 
heart  is  depressed  fi'om  the  first  by  tartarated  antimony.  Even 
in  small  doses  it  reduces  the  strength,  and  very  soon  the  fi'e- 
quency  of  the  pulse,  which  tends  to  become  irregular,  and 
fainting  may  occur ;  the  whole  being  referable  to  a  direct  action 
upon  the  nervo-muscular  substance  of  the  heart.  Antimony  is 
thus  a  powerful  circulatory  depressant.  The  respiratory  move- 
ments are  also  weakened  and  disturbed  by  this  drug,  which 
causes  shortness  of  inspiration  and  lengthening  of  expiration, 
manifestly  a  degree  of  the  same  disturbance  which  culminates 
in  vomiting,  and  allied  to  the  process  of  expectoration.  The 
nervous  system  is  markedly  depressed  by  antimony,  in  part 
directly,  in  part  indirectly  through  the  circulation,  the  effect 
of  a  moderate  dose  being  to  produce  a  sense  of  languor,  inapti- 
tude for  mental  exertion,  lowness,  and  sleepiness.  Tartarated 
antimony  has  accordingly  been  used  as  a  sedative  in  the 
delirium  and  insomnia  of  fevers,  such  as  typhus,  and  acute 
alcoholism  (delii-ium  tremens),  combined  with  opiuuiin  various 
proportions. 

The  muscular  system  is  so  powerfully  depressed  by  antimony 
that,  before  the  introduction  of  chloroform,  it  was  employed  to 
produce  muscular  relaxation  in  tho  roduction  of  hernias  and 
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dislocations.  Nauseating  and  emetic  doses  cause  great  weak- 
ness of  the  voluntary  movements,  inability  to  s  and,  occasional 
teemo  s  and  aching  of  the  muscles.  It  is  still  given  as  an 
antTspasmodic.  to  relax  the  cervix  uteri  m  some  classes  of 
difficSt  labour,  and  in  combination  with  purgative  medicines 
to  prevent  or  remove  spasm  of  the  bowel. 

4.   KEMOTE  LOCAL  ACTION  AND  USES. 

Antimony  leaves  the  system  by  aU  the  mucous  surfaces, 
the  Hver,  kidneys,  and  skin  ;  so  that  it  may  cause  inflammation 
saUvation,  and  pustulation  of  the  mouth,  oesophagus  and 
stomach  when  administered  by  the  skin.  In  bemg  excreted  by 
the  stomach,  it  produces  there,  as  we  have  seen,  a  remote  emetic 
effect  Its  excretion  in  the  hile  constitutes  it  a  hepatic  stimu- 
lant, sulphurated  antimony,  either  as  Plummer's  pill  or  alone, 
beino-  much  esteemed  as  a  cholagogue,  especiaUy  m  gout  and 
loaded  conditions  of  the  Uver.  In  passing  through  the  kxdne.ys, 
it  has  a  shght  diuretic  action.  In  doses  of  ^  to  |  gr.,  it  stimu- 
lates the  skin,  acting  as  a  diaphoretic,  of  service,  as  we  shaU 
see,  in  feverish  conditions.  Its  internal  use  occasionaUy_  de- 
velops the  characteristic  pustular  eruption,  which  suggests  it  as 
a  remedy  for  certain  forms  of  chronic  skin  disease.  Antimonial 
wiue  is  a  familiar  sedative  expectorant,  apparently  from  the 
excretion  of  the  dinig  by  the  respiratory  sm-faces,  given  with 
gi-eat  advantage  in  the  first  stage  of  acute  bronchitis  in  strong 
subjects,  less  frequently  in  acute  pneumonia. 

5.  USES  OF  THE  COMBINED  ACTIONS  OF  ANTIMONY. 

When  the  various  effects  of  antimony  thus  detailed  are 
reviewed  together,  it  is  found  to  be  a  powerful  general  depres- 
sant, oxygenation  being  impaired,  nervo  -  muscular  activity 
reduced,  the  heart  weakened,  and  the  waste  of  the  body  in- 
creased thi-ough  all  the  channels  of  excretion,  and  by  loss  of 
heat.  Wlien  a  fuU  dose  (1  to  3  gr.)  is  given,  and  vomiting 
induced,  this  general  depression  may<  threaten  to  pass  into 
collapse,  with  pallor  and  coldness  of  the  surface,  and  marked 
faU  of  the  body  temperatui-e.  On  this  accoimt  tartarated  anti- 
mony may  sometimes  be  employed  with  benefit  as  an  anti- 
pyretic or  febrifuge  at  the  commencement  of  acute  febrile 
attacks  in  sound  robust  subjects,  more  especially  bronchitis, 
where  the  attendant  increase  of  the  bronchial  secretion  wiU  be 
serviceable,  and  the  possible  emesis  by  no  means  conti-a-indi- 
cated.  Great  caution  must,  however,  be  exercised  in  prescribing 
this  powerful  depressant,  and  the  best  method  of  administering 
it  is  in  very  small  doses  in  water  every  fifteen  or  thirty  minutes, 
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unta  the  sMn  becomes  moist  and  cool,  when  it  may  be 
stopped. 

The  unquestionable  value  of  Plummer's  PiU  would  appear 
to  be  partly  referable  in  the  same  way  to  the  action  of  anti- 
mony not  only  on  nutiition,  but  on  the  various  organs  of 
elimination,  including  the  skin  and  the  kidneys. 

BISMUTHUM.    Bismuth.    Bi.  210. 

A  crystalline  metal ;  as  met  with  ia  commerce  it 
is  generally  impure. 

From  Bismuthum  is  made  : 

Bismuthum  Purificatum.— Purified  Bismuth. 
Source. — Made  by  heating  Bismuth  with  Nitrate  of 
Potash. 

Characters. — A  crystalline  metal  of  a  greyish-white 
colour,  with  a  roseate  tinge. 

Impurity.- — Coijper  ;  giving  coloured  reactions. 

From  Bismuthum  Purijieatum  are  made  : 

a.  Bismuthi  Subnitras. — Subnitrate  of  Bis- 
muth.   White  Bismuth.  BiONOgHjO. 

Source. — Made  (1)  by  dissolving  Purified  Bis- 
muth in  Nitric  Acid ;  and  (2)  pouring  the  product  into 
Water.  (1)  Bi,  +  8HNO3  =  2(Bi3N03)  +  2N0  + 
4H2O.    (2)  BiSNOg  +  HjO  =  BiONOg  +  2HNO3. 

Characters. — A  heavy  white  powder,  in  minute 
crystalline  scales ;  insoluble  in  water. 

Impurities. — Carbonate  of  lead;  giving  pre- 
cipitate with  H2SO4  when  dissolved  ia  HNO3; 
arsenic ;  and  chlorides. 

Dose. — 5  to  20  gr. 

Preparation. 

■  i.  Trochisci  Bismuthi. — 2  gr.  Subnitrate 

of  Bismuth  in  each.  Carbonate  of  Lime,  and 
'  the  usual  ingredients  of  a  lozenge.  Dose,  1  to  6. 

From  Bismuthi  Subnitras  is  made  : 

ii.  Bismuthi  Oxidum. — Oxide  of  Bismuth. 
Bi.,03. 

Source. — Made  by  boiling  Subnitrate  of 
Bismuth  in  Solution  of  Soda. 

Characters. — A  dull  lemon-yellow  powder; 
insoluble  in  water,  soluble  in  nitric  acid  mixed 
with  half  its  volume  of  water. 
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Impurities. — As  of  the  subnitrate. 
Bose.—^  to  15  gr. 

j3  Liquor  Bismuthi  et  Ammonise  Citratis. 

^(„«-M.— Made  by  dissolving  Purified  Bismuth 
in  DUuted  Nitric  Acid,  adding  Citric  Acid,  and  re- 
dissolving  the  precipitate  with  Ammonia,  as  it  loi-ms. 

Characters.— K  coloui-less  solution,  with  a  sa- 
line and  shghtly  metallic  taste  ;  neutral  or  shghtly 
alkaline  to  test-paper  ;  mixes  with  water  without 
change.    1  fl.dr.  contains  3  gr.  of  oxide  of  bismuth. 

I)ose.—^  to  1  fl.dr. 

7.  Bismuthi  Carbonas.— Carbonate  of  Bismuth. 
2(Bi„C05)H„0  ;  an  oxycarbonate. 

Made  by  (1)  dissolving  Punfied  Bis- 
muth ia  Nitric  Acid  and  Water;  and  (2)  precipitating 
by  a  solution  of  Carbonate  of  Ammonia.  (1)  Bij  + 
8HN0,  =  2(Bi3N03)  +  2N0  +  iH^O.  (2) 
4(Bi3N03)  4-  3(N4Hi,0308)  =  2Bi2COg  +  TCO^  -f- 
I2NH4NO3. 

Characters. — A  white    powder,  insoluble  in 
water  ;  soluble  with  effervescence  iu  nitric  acid.  _ 
Impurities. — The  subnitrate,  and  its  impuiities. 
Lose. — 5  to  20  gr. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied  in  the  form  of  powder  or  ointment, 
bismuth  acts  only  physically  on  the  unbroken  sldn,  protecting 
it  from  the  irritation  of  cold  and  dirt.  If  the  surface 
be  inflamed,  as  in  chapped  hands,  chapped  nipples,  irritable 
ulcers,  and  eczema,  it  is  a  imld  sedative  and  astringent,  sooth- 
ing and  drying  up  the  part.  Accessible  mucous  membranes  are 
similarly  affected  by  bismuth,  when  ia  a  condition  of  catarrh : 
thus  it  is  used  with  success  asa  "snufE"  for  nasal  catarrh;  as  an 
injection  ia  gonoiThoea  and  leucorrhoea;  and  ia  irritability  of 
the  cervix  uteri  as  a  pessary.  Bismuth  is  not  known  to  be 
absorbed  from  the  surface. 

Internally,  the  local  action  and  uses  of  the  subnitrate  of 
bismuth  constitute  aU,  or  nearly  all,  that  is  definitely  known 
respecting  it  as  a  remedy.  In  the  stomach  it  is  insoluble,  and 
exerts  the  same  sedative  and  astringent  action  as  on  the  skin, 
whether  by  affecting  the  nerves  and  local  circulation,  or  by  its 
mechanical  properties,  that  is,  by  coating  and  protecting  the 
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mucous  surface.  Little  or  no  good  is  to  be  erpected  from  less 
than  20  gr.  doses  of  the  subnitrate  to  an  adult,  and  these  may  be 
trebled  -with  perfect  safety.  Bismuth  is  extensively  used  in  this 
country  in  the  treatment  of  pain  and  vomiting  due  to  catarrh 
or  organic  disease  of  the  stomach,  such  as  the  gastric  catarrh 
that  follows  a  surfeit  of  food  or  alcoholic  excess,  recmrent 
gastric  ulcer,  and  cancer;  also  in  some  cases  of  so-called 
nervous  or  reflex  vomiting,  as  in  pregnancy  and  hysteria,  where 
a  true  catarrh  is  often  present.  Bismuth  may  be  given  alone 
in  such  conditions,  but  is  better  combined,  on  the  one  hand, 
with  alkalies,  such  as  bicarbonate  of  soda,  if  there  be  much 
actual  cataiTh  ;  or,  on  the  other  hand,  with  opium,  if  pain  be 
the  chief  symptom.  A  combination  of  the  subnitrate  of  bis- 
muth and  a  variable  number  of  grains  of  Pulvis  Ipecacuanhas 
Compositus  is  almost  a  specific  for  the  pain  and  vomiting  of 
ulcer  and  malignant  disease. 

The  asti-ingent  and  sedative  influence  of  bismuth  on  the 
intestines  constitutes  it  a  valuable  remedy  for  diaiThoea  in  deli- 
cate persons,  such  as  children,  phthisical  subjects,  and  those 
who  have  been  exhausted  by  other  causes.  In  lienteric 
diaiThoea,  probably  referable  to  duodenal  catarrh,  it  is  some- 
times invaluable.  But  in  the  intestines,  as  in  the  stomach,  the 
addition  of  opium,  in  however  small  quantity  almost,  greatly 
assists  its  action,  and  in  persistent  cases  of  diarrhoea  is  absolutely 
necessary.  The  same  combination  with  Dover's  powder  gives 
excellent  results.  Bismuth  subnitrate  is  partly  converted  into 
the  sulphide  in  the  bowel,  which  imparts  a  characteristic  leaden- 
gxey  colour  to  the  fasces. 

2.    ACTION  IN  THE  BLOOD. 

Neither  the  insoluble  nor  the  soluble  (but  weak)  prepara- 
tions of  bismuth  enter  the  blood  in  any  quantity.  Still,  the 
metal  has  been  detected,  both  here  and  in  the  tissues. 

3.    SPECIFIC  ACTION. 

Bismuth  finds  its  way,  but  very  slowly,  through  aU  the 
organs  and  tissues ;  but  no  specific  effect  can  be  traced  to  its 
presence,  even  when  it  is  given  in  doses  of  several  drachms. 
The  so-called  effects  of  bismuth,  of  the  older  authorities, 
were  certainly  caused  by  arsenic  combined  with  it  as  an  im- 
purity. 

4.    REMOTE  LOCAL  ACTION. 

Bismuth  has  been  found  in  the  urine,  and  it  is  said,  in  the 
milk.  No  use  is  made  of  its  remote  influence,  if  any  such 
exist. 


Chlorum. 


CHLORUM.    Chlorine.    CI.  35 -5. 
Although  not  contained  in  the  Pharmacopoeia  as 
the  pure  ga's  under  its  own  name,  chlorine  is  furnished 
by  several  important  preparations,  as  follows  : 

a  Liquor  Chlori.-Solution  of  Chlorine.  Chlorine 

t«t -irty  heating  HydxocUoric  Acid  in 
Wer  S  Black  Oxide  of  Manganese  passmg  the  gas 
into  Water,  and  shaking  till  it  is  al-sorbed 

Characters.-K  yeUowish  -  green  hquid  smeUing 

^^'^"T^.ir^iSlits.notvolatile;  deficient  CI,  detected 
volumetricaUy  by  hyposulphite  of  soda. 

IncompatihUs.-'&^li^  of  lead  and  silver. 

ilose.— 10  to  20  min.  in  water. 

h.  Calx  CUorata.— -See  page  50. 

a.  Liquor  Calcia  ChloratiB.— page  50. 

/3.  Vapor  Chlori.— Chlorinated  Lime  and  Water. 
— See  page  50. 

c.  Liquor  Sodse  Chloratse.— See  page  38. 

o.  Cataplasma  Sodee  Chloratse.— S«e  page  38. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  the  action  and  uses  of  chlorine  depend  upon  the 
great  affinity  which  it  possesses  for  hydrogen,  and  its  consequent 
lower  to  decompose  compounds  in  which  hydrogen  forms  part 
of  the  molecule,  such  as  ammonia,  sulphuretted  tydjog-en  sul- 
phide of  ammonium,  and  water.  The  properties  of  the  body  on 
which  it  acts  (chemical,  vital,  or  both)  are  completely  altered, 
whilst  nascent  oxygen  is  set  free,  and  chlorine  further  com- 
hines  with  the  remaining  elements  of  the  broken-down  mole- 
cule. Thus  it  is  a  powerful  irritant  to  the  skin  causing 
redness,  vesication,  even  sloughing,  and  coagulating  the  aiDu- 
minates  of  the  part.  For  the  same  reason  chlorine  is  the  most 
powerful  of  all  disinfectants,  deodorisers,  and  decolonsers,  its 
activity  as  a  disinfectant  greatly  exceeding  that  of  carbolic  acia, 
and  even  corrosive  sublimate.  As  a  stimulant  and  dismiec- 
tant,  chlorine  water,  or  the  solutions  of  chlorinated  lime  or  oi 
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chlorinated  soda,  may  he  appHed  to  foul  ulcers  dissection  and 
poisoned  wounds,  diphtheritic  surfaces;  or  STcon?a4us 

T^'t^oV.c.r^^^f^^T.^^^^  is  tlie  disinfec- 

the  bodv    to  preparations,  apart  from 

t^e  body,  to  purify  rooms,  wash  infected  clothes,  flush  cbains 

tlyte°^diS;°'^l^ '^^ol-  hefo^^ 

T,«rtf ^^'^  '^"^^  action  upon  the 

parts  with  which  It  comes  m  contact;  and  is  employed  as  a 
wash  or  gargle,  to  disinfect  and  stimulate  foul  ulLrs  of  the 
mouth,  tongue,  and  throat,  especiaUy  in  diphtheria, 
vpvff?  •  +  «t°>^fch  chlorine  in  dHute  solutions  becomes  con- 

fmfhl^ff  "l^T^^''^.^^*^  chlorides,  and  loses  aU 

tuither  effect  upon  the  body  as  the  uncombined  element 

Inhaled  as  the  vapour,  chlorine  causes  local  ii-ritation  of  the 
respiratory  passages,  with  distressing  pain  in  the  throat  and 
chest,  spasm,  cough,  lachrymation,  sneezing,  and  headache.  It 
cannot  be  recommended  in  this  form  or  for  this  purpose. 

2.    ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE 
LOCAL  ACTION. 

It  is  doubtful  whether  chloi-ine  enters  the  circulation  or 
reaches  the  tissues,  uncombined  ;  more  probably  it  is  entii-ely  con- 
verted into  chlorides.  From  the  analogy  of  its  powerfully  dis- 
mlectant  and  bleaching  properties  apart  from  the  body,  it  has 
been  given,  as  an  "alterative  and  stimulant,"  in  typhus 
typhoid  fever,  smaU-pox,  and  other  "putrescent"  diseases,  as 
weU_  as  in  chrome  dysentery,  and  Hver  disease  of  a  malarial 
ongm.  There  is  little  evidence  in  favour  of  continuing  its  use 
in  these  cases. 


lODUM.    Iodine.    I.  127. 

Under  this  head  will  be  discussed  both  Iodine  and 
Iodide  of  Potassium,  the  form  in  which  the  element 
is  generally  administered  internally.  Reference  will 
also  be  made  to  the  other  officinal  iodides. 

lodiun.— Iodine.  I. 

Sotirce. — A  non-metallic  element,  obtained  principally  from 
Kelp,  the  ashes  of  sea-weed. 

Characters. — Laminar  crystals  of  a  dark  colour  and  lustre, 
and  peculiar  odour.  Solubility,  1  in  7,000  of  water,  1  in  12  of 
rectified  spu-it,  1  in  4  of  other,  sparingly  in  glycerine,  freely 
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Ill 


in  a  solution  of  iodide  of  potassium  or  cUoride  of  sodium. 
Seldom  given  as  pure  iodine. 

J»H2)««/;ie«.— locUde  of  cyanogen  ;  subliming  as  colourless 
punoent  prisms.  Ii-on;  not  volatUo.  Water;  as  moistnre. 
Deticient  iodine  ;  detected  by  hyposulpliite  of  soda.  _ 

J;ico)H;^)rtiiW6's.— Ammonia,  metallic  salts,  mineral  acids, 
vegetable  alkaloids. 

Preparations. 

a.  Linimentum  lodi.— Iodine,  5  ;  Iodide  of  Potas- 
sium, 2 ;  Camphor,  1 ;  Spirit,  40. 

b.  Liquor  lodi.— Iodine,  20  gr. ;  Iodide  of  Potas- 
sium, 30  gr. ;  Water,  1  oz. 

e.  Tinctura  lodi.— Iodine,  i;  Iodide  of  Potassium,  J; 
Spirit,  20.    Dose,  5  to  20  min. 

From  Tinctura  lodi  is  prepared  : 

Vapor  lodi. — Tincture  of  Iodine,  1  fl.dr. ; 
Water,  1  fl.oz. 

d.  Unguentum  lodi.— Iodine,  32  gr. ;  Iodide  of  Po- 
tassium, 32  gr. ;  Spirit,  1  fl.dr. ;  Lard,  2  oz. 

From  lodum  is  made  : 

Potassii  lodidum.  —  See  Potassium,  for  source 
and  characters.    Pose,  2  to  10  gr.  or  more. 

Preparations, 
a.  Linimentum  Potassii  lodidi  cum  Sapone. — 
Iodide  of  Potassium,  1^;  Hard  Soap,  1|;  Glycerine, 
1;  OU  of  Lemon,  ^  ;  Water,  10. 

;3.  Unguentum  Potassii  lodidi.  —  Iodide  of 
Potassium,  Oi  gT. ;  Carbonate  of  Potash,  4  gr. ; 
Water,  1  fl.dr. ;  Lard,  1  oz. 

y.  Also  all  preparations  of  ledum. 

Iodine  is  also  used  in  the  production  of  the  Iodides 
of  Cadmium,  Ferrum,  Hydrargyrum  (2),  Plumbum, 
and  Sulphur. 

Solutions  of  Iodine  may  be  decolorised  by  Hypo- 
sulphite of  Soda. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  iodine  is  a  powerful  irritant  and  vesi- 
cant, decomposing  organic  molecules,  and  entering  into  loose 
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chemical  combination  with  the  albuminous  constituents  of  the 
parts.  At  the  same  time  it  stains  the  epidermis  of  a  deep  brown, 
causes  considerable  pain ;  and  is  absorbed  into  the  blood,  partly 
by  the  skin  and  partly  by  the  air  of  respii-ation  in  the  form  of 
vapour.    It  is  also  a  powerful  antiseptic  and  disinfectant. 

The  tincture,  liniment,  and  ointment  of  iodine  are  exten- 
sively used  as  stimulants  and  disinfectants  to  foul,  callous  ulcers, 
much  like  nitrate  of  silver ;  as  vegetable  parasiticides  in  ring- 
worm ;  and  as  counter-irritants  in  subacute  or  chronic  inflam- 
mation of  joints,  periosteum,  lymphatic  glands,  the  pleura,  and 
the  lungs.  In  these  instances  the  chief  effect  is  doubtless 
stimulation,  but  a  certain  amount  of  the  iodine  is  absorbed,  and 
acts  specifically,  as  wiU  be  presently  described.  Iodine  in 
solution  is  injected  into  cysts,  goitres,  hydrocele,  etc.,  with 
much  success. 

Iodide  of  potassium  applied  to  the  unbroken  sldn  is  neither 
irritant  nor  capable  of  being  absorbed,  unless  decomposed  by 
the  sweat.  It  is  readily  taken  up  from  the  exposed  mucous 
membranes.  How  much  specific  value  can  be  attached  to  the 
iodide  liniment  is  doubtful. 

Internally,  the  local  action  of  free  iodine  is  also  irritant, 
and  it  is  successfully  applied  to  the  gums  in  periosteal  tooth- 
ache. Inhaled  into  the  respiratory  passages,  it  gives  rise  to 
cough,  sneezing,  severe  pain  over  the  frontal  sinuses,  distress- 
ing pains  in  the  chest,  and  dyspnoea.  Combinations  of  iodine 
with  creasote  and  various  soothing  volatile  substances,  such 
as  chloroform  and  ether,  have  lately  come  into  repute  as 
continuous  inhalations  in  the  so-called  "  antiseptic  "  treatment 
of  phthisis,  bronchitis,  and  other  forms  of  chronic  lung  disease. 

In  the  stomach  and  bowels,  although  it  is  gradually  con- 
verted into  the  iodide  or  iodate  of  sodium,  the  irritant  effects  of 
free  iodine  are  continued,  with  abdominal  pain,  sickness,  and 
diarrhoea  as  the  result.  The  iodides  of  potassium  and  sodium 
have  rarely  this  effect,  and  it  is  only  in  the  f onn  of  a  salt  that 
iodine  is  now  administered  internally.  Iodide  of  potassium  is 
also  decomposed  in  the  stomach,  the  sodium  salt  and  albu- 
minate being  formed  from  it. 

2.    ACTION  ON  THE  BLOOD. 

Iodine  is  freely  absorbed  into  the  blood  from  mucous  sur- 
faces, and  the  sodium  iodide  quickly  enters  from  the  alimentary 
canal.  In  the  blood  the  element  is  at  fii-st  combined  with 
sodium;  but  this  salt  appears  to  be  decomposed,  the  iodine 
lor  a  time  set  free,  some  of  the  red  corpuscles  broken  down  (it 
the  amount  of  iodine  be  large),  and  bloody  effusions  and  bloody 
urine  make  their  appearance.    Such  results  are  to  be  carefully 
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avoided  in  practice ;  and,  as  far  as  we  know,  less  degrees  of 
the  same  cannot  he  usefuUy  appUed  to  therapeutical  piu-poses, 
ujiless  the  tendency  to  coagulation  of  the  blood  be  somewhat 
increased  by  it. 

3.   SPECIFIC  ACTION  AND  USES. 

The  iodide  of  sodium  and  albuminous  compounds  pass  from 
the  blood  into  the  tissues  with  remarkable  rapidity,  and  may  be 
found  in  aU  of  them,  especially  the  excreting  organs  and 
lymphatic  glands,  whilst  they  appear  very  scantily  in  the 
nervous  centres.  Almost  as  quickly  the  iodine  leaves  the 
tissues  ;  and  in  thus  passing  rapidly  through  the  protoplasm  of 
the  body,  and  shai-ing  in  its  metabolism  by  combining  (probably 
very  loosely)  with  the  albuminous  molecules,  it  no  doubt 
accelerates  tissue  change.  As  no  increase  of  urea  accompanies 
this  effect,  nor  bodily  wasting,  the  iodine  must  either  spare  the 
liver  (which  is  the  chief  source  of  urea),  or  accelerate  the  meta- 
bolism of  the  plasma,  rather  than  of  the  tissue  elements  them- 
selves.^ (See  Metabolism,  Part  III.)  However  this  may  be,  the 
foUowmg  are  the  principal  directions  in  which  iodine  affects 
nutrition,  and  their  applications  : 

(1)  The  lymphatic  glands  are  reduced  in  size  by  iodine 
which  IS  extensively  used  for  scrofulous  and  other  chi-onic 
enlargements  of  the  glands,  whether  appUed  locaUy  as  iodine 
or  mtemally  as  the  iodides. 

(2)  Certain /joisoMs,  which  have  intimately  associated  them- 
selves  with  the  albuminous  structures,  are  disengaged  from  this 
combination  by  iodine.  Lead  and  mercury  may  be  swept  out 
o±  the  tissues  by  iodide  of  potassium  administered  for  plumbism 
and  hydrarg5'rism  _  respectively.  The  principal  appUcation, 
however  of  iodine  is  m  the  treatment  of  syphilis.  Either  the 
poison  of  this  disease  is  thus  eliminated  from  the  system  or 

I  disappearance  of  the  small-ceUed 

flb^Wo^fw  .-'^^^  characterised.  It  is  specially 
valuable  m  the  tertiary  forms  of  syphilis,  when  mercurj- cannot 
fiHnl  ir  advantage;  and  nodes  and  other  super- 

of  ^Inl  h'^'"""'"  gf^^t^  ^  the  viscera,  and  certain  forms 
sium^lt  Tlf  "^^^^^  ^ery  successfully  treated  by  the  potas- 
to  fhP  L  ^^V^me  precautions  must  be  observed  with  respect 
Hon  health,  and  especially  the  preservation  of  diges- 

Riir.h^lV''  subacute  and  chronic  inflammations  of  various  kinds, 
ZdJLT'^^^^°'''  or  effusions  in  connection  with  the  joints 
Sdfnf  nnf  ^""^^  °f  pulmonary  consolidltion, 

iodide  of  potassium  may  promote  absorption  by  stimulating  the 
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local  mitrition.  The  local  application  of  iodine  "  paint "  is 
combined  in  such  cases. 

(4)  Scrofula  is  benefited  by  iodine,  especially  when  it  affects 
the  lymphatic  glands,  enlargements  of  which  are  treated  by  the 
liniment,  by  the  ointments  of  the  iodides  of  lead  or  cadmium,  or 
by  interstitial  injections  (rarely) ;  internally  by  iodide  of  iron, 
or  iodine  mineral  waters,  such  as  the  water  of  Woodhall.  On 
the  contrary,  phthisis  is  rarely  benefited  by  iodides,  unless  there 
be  a  syjihilitic  taint  present. 

(5)  In  chronic  rheumatism,  when  debility  is  not  a  promi- 
nent symptom,  in  gonorrhoeal  rheiunatism,  and  in  the  arthritis  of 
syphilis,  the  iodide  may  be  beneficial.  In  chronic  arthritic 
gout  it  is  probably  useless,  or  even  prejudicial. 

The  nervous  system,  respiratory  centre,  heart  and  vessels, 
and  the  body  temperature  are  all  imaffected  by  iodine  ;  and  the 
depressing  effect  on  these  of  large  doses  of  iodide  of  potassium 
is  believed  to  be  caused  by  the  potassium.  The  remarkably 
useful  effect  of  potassium  in  relieving  or  curing  aneurism  is  due 
to  the  reduction  of  the  blood  pressure  by  the  alkali,  the  coagu- 
lating effect  of  iodine  on  the  blood,  and  the  specific  effect  of 
iodine  on  the  chronic  inflammatory  changes  (often  syphilitic)  in 
the  wall  of  the  artery  which  have  led  to  the  dilatation. 

4.    REMOTE  LOCAIi  ACTION  AND  USES. 

Iodine  is  rapidly  excreted,  appearing  in  the  lu-ine,  the 
mucous  secretions  generally,  and  specially  in  those  of  the  air- 
passages,  the  perspu-ation,  saliva,  bUe,  and  milk.  Part  of  the 
sodium  salt  which  reaches  the  excreting  organs  is  thrown  out 
unchanged,  part  is  decomposed,  and  iodine  is  again  set  free  to 
exert  its  local  action  remotely. 

The  diui-etic  efiiect  of  iodide  of  potassium  is  not  marked 
unless  large  doses  be  given,  and  probably  depends  upon  the 
alkali,  not  on  the  iodine.  The  latter  may,  however,  have  an 
alterative  action  upon  the  kidney,  and  the  iodide  may  therefore 
be  used  in  some  forms  of  chronio  Bright's  disease,  combined 
with  other  remedies. 

The  excretion  of  iodine  by  the  mucous  membrane  of  the 
respiratory  tract  is  of  most  interest  to  the  therapeutist.  In 
certain  subjects,  and  probably  when  iodide  of  potassium  contains 
fi-ce  iodine  as  an  impurity,  its  exhibition  produces  a  series  of 
distressing  sjTnptoms  known  as  "  iodism,"  consisting  of  coryza, 
the  watery  discharge  from  the  nose  being  sometimes  profuse : 
sneezing  ;  intense  pain  of  a  bm-sting  character  over  the  front^il 
sinuses,  commonly  called  "headache;"  swelling  and  redness  ot 
the  "ums,  bard  and  soft  palate  and  fauces,  foulness  of  the 
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tongue,  and  increase  of  the  mucus  of  the  naouth  ;  cough  and 
frothy  expectoration,  and  a  sense  of  heat  and  rawness  in  the 
trachea  and  chest.  The  phenomena  of  irritation  of  the  respii-a- 
tory  mucosa  hy  the  out-going  iodine  are  therefore  identical 
with  those  produced  hy  the  immediate  action  of  iodine  hy 
inhalation,  but  in  a  minor  degree.  When  the  secretion  is 
deficient,  the  mucous  membrane  of  the  bronchi  swollen  and 
dry,  and  cough  useless  and  painful,  iodide  of  potassium  is  thus 
a  valuable  expectorant,  quickly  inducing  a  flow  of  thin  mucus, 
by  establishing  secretion,  or  by  liquefying  tenacious  mucus 
which  may  be  plugging  or  ii'ritating  the  bronchi.  It  is, 
further,  an  indirect  antispasmodic,  given  with  great  benefit  in 
asthma  and  emphysema.  The  iodide  of  ethyl  (non-oifioinal) 
inhaled  as  vapour  may  rapidly  relieve  the  spasm  of  asthma. 
Iodide  of  potassium  is  sometimes  given  in  other  respii-atory 
diseases,  e.g.  in  pneumonia,  if  the  consolidation  threaten  to 
persist. 

In  escaping  by  the  skin  the  liberated  iodine  produces  in 
certain  individuals  peculiar  eruptions,  generally  papular  or 
slightly  vesicular,  rarely  purpiuic.  The  value  of  the  drug  in 
tertiary  syphilitic  diseases  of  the  skin  no  doubt  depends  partly 
on  this  inifluence. 


5.  ACTION  AND  USES    OF  THE  SEVERAL    PREPARATIONS  CON- 
TAINING IODINE. 

1.  Cadmii  lodidum :  TJnguentum  Cadmii  lodidi.  —  The 
ointment  only  is  employed,  and  combines  the  stimulant  effects 
of  the  two  elements.  It  is  rubbed  into  the  skin  over  enlarged 
glands,  stiff  joints,  etc.    See  Cadmium. 

2.  Ferri  lodidum :  PUula  FeiTi  lodidi  and  Syrupus  Ferri 
lodidi  combine  the  action  of  the  two  important  elements,  and 
are  especially  indicated  and  extensively  employed  when  iodine 
has  to  be  administered  for  a  length  of  time  to  anasmic  sub- 
jects. This  is  the  form  in  which  iodine  is  usually  given  in 
scrofula,  the  syrap  being  a  favourite  remedy  for  strumous 
children. 

3.  Hydrargyri  lodidum  Rubrum  possesses  chiefly  the  action 
of  the  per-salts  of  mercury,  and  is  used  accordingly.  See 
Hydrargyrum. 

4-  Hydrargyri  lodidum  Viride  is  also  a  mercurial  rather 
than  an  iodide  in  its  action,  and  is  employed  in  syphilis  much 
hke  calomel. 

5.  Sulphuris  lodidum  \s  now  used  externally  only,  and  is 
believed  to  produce  the  combined  effects  of  the  two  alteratives. 
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BEOMUM.    Br.  80.    Bromine.  • 
A  liquid  non-metallic  element. 

Source. — Obtained  from  Bitter,  and  from  some  Saline 
Springs. 

Characters. —  A  dark  brownish-red  very  volatile  liquid, 
with  a  strong  disagreeable  odour ;  solubility,  1  in  30  of  water. 
Impurity. — Iodine  ;  detected  by  starch  test. 
Not  given  internally. 

From  Bromum  are  made  : 

1.  Ammonii  Bromidum. — See  Ammonitmi.  Dose,  5  to 

30  gr. 

2.  Potassii  Bromidum. — See  Potassium.    Dose,  6  to 

30  gr. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION. 

Externally  bromine  is  a  powerful  irritant  and  escharotic. 

Its  local  use  is  confined  to  the  treatment  of  cancer  of  the 
cervix  uteri  (1  in  6  parts  of  rectified  spirit).  The  bromides 
have  no  such  irritant  action  unless  in  highly  concentrated  solu- 
tion ;  nor  are  they  absorbed  from  the  unbroken  skin. 

Internally,  the  local  action  of  bromine  resembles  that  of 
chlorine,  the  vapour  being  intensely  irritant,  and,  indeed, 
irrespirable.    It  is  never  used  in  this  way. 

The  bromides  taken  continuously  for  a  time  in  full  doses, 
or  applied  in  strong  solution  to  the  throat,  are  said  to  reduce 
the  sensibility  of  the  fauces,  so  that  the  reflex  movements  of 
the  parts,  such  as  swallowing,  vomiting,  cough,  etc.,  are  not 
easily  excited;  and  they  may  therefore  be  employed  pre-(dous  to 
impoi'tant  examinations  or  operations  in  connection  with  the 
larjTix,  or  in  excessive  irritability  of  the  parts.  The  bromides 
have  but  little  effect  of  an  initant  kind  on  the  stomach  or 
bowels,  so  that  large  doses  (20  grains  thrice  a-day  for  years) 
may  be  readily  borne.  The  greatest  care  must  always  be  taken, 
however,  to  preserve  the  digestion  and  regularity  of  the  bowels, 
in  cases  where  bromides  ai-e  continuously  taken. 

2.    ACTION  I.V  THE  BLOOD. 

Bromide  of  potassium  enters  the  blood  unchanged,  where 
it  is  probably  converted  into  the  sodium  salt  by  double  decom- 
position with  the  chloride  of  sodium.    For  a  moment  it  may  be 
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free  in  the  blood,  but  no  special  action  or  therapeutic  applica- 
tion can  be  referred  to  this  circumstance. 

3.   SPECrPIO  ACTION  AND  USES. 

The  bromides  pass  through  the  organs  as  such  or  aa 
bromide  of  sodium,  and  have  a  very  definite  specific  action  upon 
them,  which,  speaking  generally,  is  one  of  depression. 

The  nervous  si/stem  is  specially  affected.    Loss  of  reflex 
excitability  in  connection  with  all  the  sentient  surfaces  of  the 
body  follows  the  administration  of  full  medicinal  doses.  This 
result  is  due  partly  to  depression  of  the  peripheral  (sensory)  ner- 
vous filaments,  but  chiefly  to  reduced  activity  of  the  nervous 
centres  in  the  brain  and  cord.    At  the  same  time  the  motor 
nerves  are  also  soothed,  and  the  muscular  power  (which  we  may 
conveniently  consider   along  with  the  nervous),  is  much 
weakened.    The  phenomena  of  this  general  nervo-muscular 
depression  are  as  follows,  beginning  with  the  highest  centres : 
(1)  The  bromides  lessen  mental  activity,  readiness  to  react  to 
emotional  stimuli,  and  sensibility  and  irritability  of  mind  gene- 
rally, thus  inducing  a  condition  of  brain  favourable  to  the 
advent  of  sleep.    They  are  thus  indii-ect  hypnotics,  not  acting 
Mke  opium  and  chloral,  but  so  reducing  the  patient's  sensibility 
of  his  suiTOundings,  bodily  condition,  or  circumstances,  as  to 
prevent_  distraction,  and  allow  natm-al  sleep  to  intervene.    It  is 
uncertain  whether  the  bromides  act  upon  the  nerve  cells  directly, 
or  upon  the  cerebral  blood-vessels.    The  soothing  and  hypnotic 
effects  of  the  bromides  are  very  extensively  employed  ia 
restlessness  and  sleeplessness  from  mental  strain,  whether 
emotional  or  intellectual,  in  the  acute  specific  fevers  when 
smular  symptoms  are  urgent,  in  acute  alcoholism,  and  in 
mama.    In  the  three  last  conditions  a  certain  amount  of  chloral 
or  opium  may  be  advantageously  combined  with  the  bromides 
Uronude  of  Hthium,  the  most  active  hypnotic  of  the  bromides, 
wiU  sometimes  remove  the  insomnia  of  gout.    The  most  im- 
portant appUcation  of  the  soothing  action  of  the  bromides  is  in 
epilepsy  which  is  now  almost  exclusively  treated  with  these 
salts,  unless  they  be  contra-indicated.    Hysteria,  infantUe  con- 
vulsions, whoopmg-cough,  general  "  nervousness,"  hypochon- 
onasis,  and  the  low  despondent  condition  so  common  in  women 
with  utenne  irregularities,  are  also  reUeved  by  bromides, 
although  not  with  the  success  obtained  in  epilepsy. 

ihe  great  vital  centres  of  the  jiicdulla  are  depressed  by 
hromides.  Eespu-ation  becomes  slower  and  is  weakened,  whence 
possibly  part  of  the  value  of  the  drug  in  whooping-cough.  The 
heart  IS  also  slower  and  weakened  in  its  action  ;  chiefly,  how- 
ever, by  depression  of  its  nervo-muscular  substance,  not  of  the 
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cardiac  centre.  Bromides  are  of  much  service,  therefore,  in 
nervous  disorder  of  the  heart,  especially  iu  hysterical,  dyspeptic, 
and  alcoholic  subjects.  The  dii-ect  effect  of  these  drugs  on  the 
vessels  is  unsettled ;  as  a  whole,  the  tension  is  reduced. 

The  spinal  centres,  and  spinal  nerves  and  muscles,  are  all 
depressed  by  the  bromides,  the  former  so  much  so  that  the 
convulsions  of  strychnia  poisoning  cannot  be  induced,  and  the 
two  drugs  are  so  far  physiological  antagonists.  In  such  a  case 
and  in  tetanus  the  bromides  may  be  given,  but  are  neither 
rapid  nor  powerful  enough  to  be  trusted  to  alone. 

The  temperature  is  lowered  by  bromides,  but  not  to  an 
extent  of  much  practical  value. 

The  ovarian  and  uterine  functions  are  quieted,  and  menor- 
rhagia  relieved,  by  the  same  drugs. 

4.   EEMOTE  LOCAL  ACTION  AND  USES. 

The  bromides  appear  in  the  secretions  within  a  few- 
minutes  after  their  administration,  being  eliminated  by  the 
kidneys  chiefly,  by  the  salivary  glands,  mammae,  skin,  and  all 
mucous  surfaces.  In  passing  through  these  excreting  organs,  the 
bromides  break  up  and  set  free  bromine,  which  exerts  a  remote 
stimulant  effect  on  the  parts.  The  composition  of  the  urine  is 
irregularly  disordered ;  but  not  in  a  manner  that  can  be  turned 
to  therapeutical  account.  The  skin  is  markedly  affected,  a 
characteristic  acne-like  eruption  appearing,  or  other  forms  of 
skin  disease,  which  are  familiar  in  epUeptics  consuming  large 
quantities  of  the  drug.  Cough  is  occasionally  set  up,  and 
conjunctivitis  may  also  occur.  The  interest  to  the  therapeutist 
of  all  these  remote  effects  of  the  bromides  lies  in  theu-  pre- 
vention, if  possible,  in  cases  where  the  drugs  have  to  be  steadily 
taken  for  an  indefiriite  time,  an  end  which  may  sometimes  be 
secured  by  combining  them  with  arsenic. 

Acidum  Hydrobromicum  Dilutum. — Diluted  Hydrobromic 
Acid  (U.S.P.).  {Not  Officinal.)  A  liquid  composed  of  10  per  cent, 
of  absolute  Hydrobromic  Acid,  HBr,  and  90  per  cent,  of  Water. 

Source. — By  decomposing  Bromide  of  Potassium  by  Sul- 
phuric Acid,  and  distUhng.    2KBr  +  HoS04= 2HBr  +  K0SO4. 

Characters. — A  clear  colourless  liquid,  odouidess,  with  a 
strong  acid  taste  and  acid  reaction. 

i>ose.— 20  min.  to  2  fl.dr. 


ACTION  AND  USES. 
Hydrobromic  acid  possesses  many  of  the  properties  of  the 
bromides,  but  is  less  useful  than  bromide  of  potassium.    It  is 
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said  to  prevent  the  cerebral  symptoms  produced  by  quinine, 
which  it  readily  dissolves,  and  the  after-effects  of  morphia,  if 
given  with  these  di'ugs. 

SULPHUR    Sulphur.    S.  32. 
An  elementary  body  found  native  as  virgin  sul- 
pliur,  also  as  sulphides  of  metals. 

Sulpbur  Siibliinatiim. — Sublimed  Sulphur. 
iSo«rce.— Prepared  from  crude  or  rough  sulphur  by  subli- 
mation. 

Characters. — A  gritty  powder,  of  a  fine  greenish-yeUow 
colour,  without  taste  or  odour  imtil  heated.  Insoluble  in 
water,  soluble  in  oils  and  turpentine  with  heat. 

Impurities. — Sulphui'ous  and  sulphuric  acid;  acid  to  test- 
paper.  Arsenic,  detected  by  agitating  with  ammonia,  and 
evaporating.    Earthy  matters. 

Dose.— 20  to  60  gr. 

Preparations. 

a.  Confectio  Sulphuris. — Sublimed  Sulphur,  4  ;  Acid 
Tartrate  of  Potash,  1  ;  Syrup  of  Orange  Peel,  4. 
HoM.— 60  to  120  gr. 

i.  Unguentum  Sulphuris. — Sublimed  Sulphur,  1  ; 
Benzoated  Lard,  4. 

From  Sulphur  Suhlimatum  are  made  : 

c.  Sulphur  Praacipitatum. — Precipitated  Sulphur, 
"Milk  of  Sulphur." 

Source. — Made  by  (1)  boiliag  Sublimed  Sulphur  with 
Slaked  Lime  in  water ;  (2)  precipitating  the  filtrate 
with  Diluted  Hydrochloric  Acid,  washing  and  di-ying. 

(1)  6S2  +  3CaH.,0.,  =  2CaS5  +  CaS.,H.,04  +  2H„0. 

(2)  2CaS5  +  CaSaH^Oj  +  61101  =  6S2  +  ZCa.G\  + 
4H2O. 

Characters. — A  greyish-yellow  soft  powder,  free 
from  grittiness  and  smell  of  SHa. 

Impurities. —  Sulphate  of  lime;  detected  micro- 
BcopicaUy  as  crystals.  Sulphuretted  hydrogen  ;  detected 
by  odour. 

I)ose. — 20  to  60  gr. 

d.  Potassa  Sulphurata.— Sulphurated  Potash.  See 
lotnssium. 

Preparation. 
Unguentum  Potassaa  Suli^hurata. — 1  in  15  J. 
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e.  Sulphuris  lodidum.— Iodide  of  SulpW  SI. 
Iodii™~  ^"'^^  Sublimed  Sulphur  yni\ 

bilitv  ^^'i^'fin'T^''^?^-^^^"^  crystalline  pieces.  Solu- 
bility,  1  in  60  of  glycerine ;  insoluble  in  water. 

Preparation. 

Unguentum  Sulphuris  lodidi.— 1  in 

Sublimed  SiUphur  is  also  contained  in  Emplastrum 
Hydrargyri,  and  Emplastrum  Ammoniaci  cum  Hydrax-- 
gyro. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Sxtemall!/  applied,  sulphur  has  probably  no  local  action  of 
Itself,  but  IS  partiaUy  converted,  by  contact  with  the  acid  pro- 
ducts of  the  skin,  into  sulphuretted  hydrogen  and  sulphides 
which  are  energetic  substances.  Whether,  therefore,  rubbed 
on  as  ointment,  worn  in  flannel,  distributed  over  the  surface  by 
fumigation,  or  given  as  a  natural  or  artificial  bath  of  "  sulphur 
waters,  it  is  not  sulphur,  but  its  hydrogen  compound,  which 
possesses  local  therapeutical  properties. 

_  Sulphuretted  hydrogen,  when  brought  in  contact  with  the 
skin  in  any  of  the  forms  just  mentioned,  is  a  vascular  stimulant 
and  nervous  sedative.  It  is  probably  on  this  account  that  sulphur 
has  long  been  regarded  as  useful  in  relieving  the  pains  of 
chronic  rheumatism ;  and  as  an  alterative  in  certain  kinds  of 
skin  disease  such  as  acne,  in  which  the  ointment  of  the  Potassa 
Sulphurata  is  especially  valuable.  The  solution  of  the  o-as  is 
also  absorbed  by  the  skin,  and  is  extoUed  (in  the  form  of  baths) 
m  lead  and  mercury  poisoning,  syphilis,  and  chronic  enlaro-e- 
ments  of  joints.  The  rationale  of  these  efi:'ects  will  be  dis- 
cussed under  the  head  of  its  specific  action. 

Sulphur  and  sulphurated  potash  destroy  the  Acarus  scab'iei 
and  are  used  in  the  treatment  of  itch.  ' 

Internally,  sulphur  has  been  locally  applied  to  the  throat  in 
diphtheria,  but  with  disappointing  results. 

In  the  stomach  it  remains  unaltered,  and  passes  as  such 
into  the  intestines,  where  it  acts  as  a  purgative,  possibly  by 
increasing  peristalsis,  more  probably  by  stimulating  the 
glandular  structures.  Medicinal  doses  of  milk  of  sulphiir,  the 
Confectio,  or  the  German  Pulvis  Glycyn-liizas  Compositus'  are 
simple  laxatives,  producing  an  easy  soft  stool  ^^^th  little  or 
no  pain.    Sulphur  waters,  drunk  freely  at  Harrogate,  Molfat, 
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and  SfcrathpefEer  in  this  country,  at  Aix-la-Chapelle,  Challes, 
Aix-les-Baias,  and  the  Pyrenees,  on  the  continent  of  Europe, 
and  at  the  Blue  Lick,  Alpena,  Sharon,  and  other  springs 
in  the  United  States,  have  a  sinular  hut  more  powerful  effect, 
producing  considerable  disturbance  of  the  bowels,  and  de- 
pressing the  portal  circulation.  Sulphur  and  sulphur  waters 
are  extensively  used  as  purgatives  in  congestion  of  the 
rectum  and  Uver,  hiiemorrhoids,  and  other  diseases  of  the 
great  bowel ;  and  the  waters  and  baths  combined  are  powerful 
evacuants  and  alteratives  in  plethora,  hepatic  engorgement,  and 
gravel. 

Sulphur  escapes  in  a  great  measure  unabsorbed  in  the 
ffeces,  partly  unchanged,  partly  as  sulphides  of  hydrogen 
and  the  alkalies  which  it  has  encountered  in  the  bowel,  the 
activity  of  purgation  varying  indirectly  with  the  degree  of 
absorption. 

2.    ACTION  ON  THE  BLOOD. 

The  amovmt  of  sulphui-  which  enters  the  blood  in  the  form 
of  sulphides  of  hydrogen  and  the  alkalies,  under  the  use  of 
sulphur  or  sulphur  waters,  is  usually  insignificant.  When 
inhaled  into  the  circulation,  sulphuretted  hydrogen  is  a  power- 
ful blood-poison,  acting  both  on  the  red  corpuscles  and  the 
serum ;  it  reduces  the  oxyha;moglobin  of  the  former,  and 
converts  the  carbonates  and  phosphates  of  the  latter  into 
sulphides,  sulphites,  and  sulphates ;  but  this  subject  is  not  of 
therapeutical  interest. 

3.   SPECIFIC  ACTION  AND  USES. 

The  hydrogen  and  alkaline  sulphides  pass  into  the  tissues 
from  the  blood,  and  act  chiefly  upon  the  central  nervous 
system.  When  in  large  quantity,  they  induce  rapid  failure 
of  the  nerve  centres,  especially  those  of  respiration  and  circula- 
tion, the  subject  dying  rather  of  asphyxia  than  from  the 
poisonous  influence  on  the  blood  just  described.  It  is  possible 
that  the  headache  and  nervous  depression  which  attend  the  use 
of  sulphur  waters  in  some  persons  are  minor  degrees  of  these 
effects.  It  is  possible  also  that  sulphur  and  its  compounds, 
possessing  these  powerful  influences  on  the  blood  and  tissues 
(which  appear  to  be  of  the  nature  of  arrest  of  oxydation),  may 
modify  nutrition  to  some  extent  even  in  medicinal  doses,  and 
thus  ^  possess  alterative  properties.  In  chronic  rheumatism, 
syphilis,  gout,  and  skin  disease  they  have  been  much  prescribed 
from  time  immemorial,  especially  at  watering  places.  Sulphide 
of  calcium  has  lately  been  found  useful  in  scrofulous  disease  of 
bones. 
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4.   HEMOTE  LOCAL  ACTION  ANB  USES. 

It  is  under  this  head  that  we  find  the  principal  suggestions 
ior_  the  therapeutical  employment  of  sulphur.  The  sulphides 
which  we  have  traced  thi'ough  the  blood  and  tissues  are  variously 
excreted.  By  the  kidneys  they  pass  out  as  sulphates,  and  it 
IS  said  that  one  half  of  a  dose  of  Sulphur  Prajcipitatum  can  he 
thus  recovered  from  the  urine,  but  only  one-fifth  of  Sulphur 
Sublimatum.  If  iu  excess,  part  is  also  excreted  as  sulphides. 
No  special  use  is  made  of  these  facts.  By  the  sldn  they  escape 
as_  sulphides,  giving  the  characteristic  foul  odour  to  the  per- 
spiration, and  somewhat  iacreasing  its  amount.  Sulphur  is 
used  as  a  mild  cutaneous  stimulant  and  diaphoretic,  and  has 
always  been  regarded  as  a  valuable  iaternal  remedy  for  many 
sldn  diseases,  such  as  acne,  chronic  eczema,  psoriasis,  and 
syphilitic  eruptions.  Drinking  the  waters  and  takiag  the  baths 
at  sulphui-  springs  probably  act  in  this  remote  local  way. 
Suljihide  of  calcium  is  specially  useful  in  boUs.  The  sulphides 
are  also  excreted  by  the  bronchi  and  lungs,  giving  their  odour 
to  the  breath  ;  sulphur  was  once  much  used  as  an  expectorant, 
especially  in  chronic  bronchitis  with  abundant  expectoration 
and  gouty  or  rheumatic  associations. 

The  valuable  effect  of  sulphur  waters,  taken  internally  and 
used  as  baths,  in  cases  of  chronic  rheumatism,  gout,  skin  disease, 
plethora,  etc.,  is  principally,  if  not  entirely,  to  be  accounted  for 
by  the  immediate  and  remote  local  action  of  the  sulphides— on 
the  bowels  and  portal  system,  and  on  the  kidneys,  sMn,  and 
bronchi  respectively.  It  is  an  important  fact  that  sulphur  is  a 
purgative  alterative. 

CARBO.    Carbon.    C.  12. 

Two  kinds  of  carbon  are  officinal,  namely,  animal 

charcoal  and  wood  charcoal. 

I.  Carbo  Animalis.  —  Animal  Charcoal.  Bone 
Black. 

Source. — Made  by  exposing  bones  to  a  red  heat  without  the 
access  of  air. 

Characters. — A  black  powder ;  contains  onlj-  10  per  cent, 
of  pure  carbon,  the  rest  consisting  chiefly  of  phosphate  and 
carbonate  of  lime. 

Treparation. 

Carbo  Animalis  Purificatus. — Purified  Animal 
Charcoal.  Animal  Charcoal  from  which  the  salts  have 
been  almost  wholly  removed. 

Source. — Made  by  digesting  Animal  Charcoal  in 
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Diluted  HydrocUoric  Acid,  washing  the  _  undissolved 
i3art  and  heating  to  redness  in  a  closed  crucible. 

Characters.— A  black  powder,  inodorous,  and  nearly 

tasteless. 

Dose.— 20  to  60  gr. 

2.  Cai-too  Irigiii.— Wood  Charcoal. 

5„,„.oe._Wood  charred  by  exposui'e  to  a  red  heat  without 

access  of  air.  ...     ^  4.  „j.„ 

Charaeters.-Blaok,  brittle,  porous  masses,  without  taste  or 

smeU,  and  retaining  the  textui-e  of  wood  ;  contains  about  2  per 

cent,  vegetable  ash. 
Dose.— 20  to  60  gr. 

Prcparafinn. 

Cataplasma  Carbonis.— Wood  Charcoal,  Linseed 
Meal,  Bread  Crumb,  and  boiling  Water. 
Charcoal  is  also  used  phai-maceutically  as  a  decolorising 
agent,  in  the  preparation  of  such  di-ugs  as  morphia  and 

atropia.   

ACTION  AND  USES. 
UxternaUi/.—ChnTCoal  absorl)s  and  condenses  many  gaseous 
bodies  and  vapom-s,  as  oxygen,  carbonic  acid,  etc.  and 
attracts  the  colouring,  odoriferous,  and  sapid  prmciples  ot 
many  liquid  substances,  for  example,  litmus,  bitters,  wmes,  and 
decomposing  liquids  in  general.  It  is  used  as  a  deodorant  and 
disinfectant  to  absorb  the  foul  emanations  from  cancerous 
and  other  discharges,  ulcers,  and  wounds,  being  either  hung 
around  the  bed  in  bags,  or  directly  applied  in  dust,  or  as  the 
poultice  (a  bad  form.) 

Internall!/.— Charcoal  is  locally  used  as  a  dentifi-ice.  When 
taken  into  the  stomach  in  sufficient  bulk,  either  pure,  or  in^  the 
form  of  biscuits,  it  absorbs  any  gas  and  acrid  products  of  indiges- 
tion which  may  be  distending  and  distressing  the  organ,  and  is 
useful  as  a  carminative  in  some  foi-ms  of  flatulent  dyspepsia. 
Animal  charcoal  has  been  recommended  by  Dr.  Gan'od  as  an 
antidote  in  poisoning  by  opium,  nux-vomica,  aconite,  and  other 
organic  poisons,  which  it  attracts  from  their  solutions  in  the 
stomach,  and  renders  inert.  It  is  doubtful,  however,  whether 
the  ahsorjitive  action  of  charcoal  can  be  retained  in  the  bowel, 
or  even  in  the  stomach,  after  it  has  been  thoroughly  brought 
in  contact  with  water.  In  the  intestines  it  may  possibly  reduce 
flatulence,  deodorise  the  fteces,  and  thus  reduce  the  reflex  peri- 
staltic movements,  and  relieve  diarrhcea. 

Charcoal  is  entirely  evacuated  by  tho  bowel  and  is  not 
absorljed,  so  that  it  exerts  no  specific  action  on  the  body. 
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GEOUP  IV. 

THE  ACIDS. 


The  officinal  acids  may  be  classified  as  follows  : 

1.  Inorg-anic  Acids.  -  Acidum  Sulphuricum  A 
Nitncum,  A  Hydrochloricum,  A.  NitrohydrochloriciT'Dt 
lutum,  A.  Phosphoncum  DUutum,  A.  SiUphurosum,  1  Arse, 
mosum.  Of  these,  Acidum  Ai-seniosum"^  is  described  mder 
A.rseme,  and  Acidum  Sulphurosum  under  its  heading 

A  T?;fn^*'^**"f*'w  Aceticum,  A.  Citricum, 

A.  Taitaricum,  A.  Hydrocyanicum  DUutum,  A.  Carbolicum 
A  Benzoicum  A  GaUicum,  and  A.  Tamiicum.  Of  tKrS 
acids,  the  fh-st  three  only  wiE  be  discussed  here  ;  the  Sn 
and  uses  of  the  other  substances  being  but  Httle  connected  with 
their  properties  as  acids. 

ACIDUM  SULPHUEICtJM,  NITRICUM,  HYDROCHLORICUM, 
NITROHYDROCHLORICUM  DILUTUM,  PHOSPHORICUM 
DILUTUM,  ACETICUM,  CITRICUM,  AND  TARTARICUM. 

These  substances  all  possess  distinctly  acid  pro- 
perties, that  is,  they  neutralise  alkalies,  and  turn 
blue  litmus  red. 

Acidum  Sulphui-icnm.— Sulphuric  Acid.  HoSO. 
98  per  cent.,  =  79  per  cent.  SO3,  in  water. 

<So«rcfi.— Obtained  by  the  combustion  of  Sulphur,  and  oxy- 
dation  by  nitrous  fumes. 

Characters.  —  A   colourless,   oily-looking,  intensely  acid 
hquid. 

Impurities.—mtTic  acid,  lead,  and  arsenic,  organic  matter  • 
detected  by  colour.  ' 

Prejiarations. 

1.  Acidum  Sulphuricum  DUutum.— 1  to  about  II 
of  Distilled  Water.    Dose,  6  to  30  min. 

From  Acidum  SulphHriemn  Bilntum  is  prepared  : 
Inf  usum  Rosa3  Acidum.  1  of  Diluted  Acid  in  80. 

2.  Acidum  Sulphuricum  Aromaticum.— 1  to  about 
13  of  Spirit,  with  Cinnamon  and  Nutmeg.  Dose,  6  to  30 
min. 

3.  Many  Sulphates  and  other  preparations. 
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Acidum  Nitricum.— Nitric  Acid.  HNO3,  70  per 
cent.  1)7  weight,  in  Water.  ^.       -^i,  c-  1  v  • 

5(,„,.ce._Prepared  from  Nitre  by  distillation  with  Sulphuric 
Acid  and  Water.  . 

Characters.— K  colourless,  intensely  acid  fummg  liquid. 

J)«^Kj-i<i6's.— Sulphui-ic  and  hydi-ochloric  acids;  mineral 
matter;  excess  of  water;  peroxide  of  nitrogen;  known  by 
yellow  fumes. 

Treparations. 

1.  Acidum  Nitricum  Dilutum.— 1  to  fully  4  of  Dis- 
tilled Water.    Bose,  10  to  30  min. 

2.  Acidum  Nitrohydrochloricum  Dilutum. — 3  to 

25  of  Distmed  Water,  with  4  of  Acidum  Hydxochlo- 
ricum.    -Dose,  5  to  20  min. 

3.  Many  Nitrates  and  other  preparations. 

Acidum  Hydrochloricum.— Hydrochloric  Acid. 
HCl,  31-8  per  cent,  by  weight,  dissolved  in  Water. 

Source. — Obtained  by  the  action  of  Sulphuric  Acid  upon 
Chloride  of  Sodium,  and  the  solution  of  the  resulting  fumes.  _ 

Characters. — A  nearly  colourless,  very  acid  liquid,  with 
pungent  odour. 

Impurities. — Sulphuric  and  sulphurous  acids,  arsenic,  and 
water  ;  detected  by  ordinary  tests. 

Preparations. 

1.  Acidum  Hydrochloricum  Dilutum. — 1  to  2^  of 

Distilled  Water.    JJose,  10  to  30  min. 

2.  Acidum  Nitrohydrochloricum  Dilutum. — 4  to  25 

of  DistUled  Water,  with  3  of  Acidum  Nitricimi.  Bose,  10 
to  30  min. 

3.  Many  Chlorides,  and  other  preparations. 

Acidum  Phosphoricum  Dilutum.  —  Diluted 
Phosphoric  Acid.    H3PO4  dissolved  in  Water  =  10  per  cent. 

...  .        .  . 

Source. — Made  by  distilling  Phosphorus  with  Nitnc  Acid 

and  Water,  heating,  and  diluting. 

Characters. — A  colourless  sour  liquid,  with  a  strongly  acid 
reaction. 

Impurities. — Arsenic  and  lead  ;  detected  by  H^S.  Sulphuric, 
nitric,  hydrochloric,  and  pyro-  and  meta-phosphoric  acids ;  de- 
tected by  usual  tests. 

Iiicompatibles. — Lime-water,  calcareous  salts,  and  caibonate 
of  soda. 
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Dose.— 20  to  30  min. 

Diluted  Phosphoric  Acid  is  used  in  preparing  Syrupus  Ferri 
Phosphatis,  and  AmmomEe  Phosphas. 

Acidiun  Aceticiim.— Acetic  acid.  Anhydrous  Acetic 
Acid,  C4Hg03,  28  parts  in  Water. 

Source.. — Prepared  fi-om  Wood  ty  destructive  distillation 
and  purification. 

Characters. — A  colourless  liquid,  witli  a  pungent  odour  and 
strong  acid  reaction. 

Impurities. — Lead,  copper;  sulphuric,  hydrochloric,  and 
sulphurous  acids. 

Preparations. 

1.  Acidum  Aceticum  Dilutum.— 1  volume  to  7  of 
Water.    Dose,  1  to  2  fl.dr. 

2.  Oxymel. — Acetic  Acid,  1 ;  Water,  1 ;  Honey,  8. 
Bose.~Z  to  6  dr. 

Acetic  Acid  is  also  used  in  preparing  Acetum  Can- 
tharidis,  Acetum  ScUltB,  Extriictum  Colchici  Aceticum, 
Liaimentam  TeretiathinEB  Aceticum,  Liquor  Epispas- 
ticus,  and  many  Acetates. 

Acidum  Aceticum  Olaciale. — Glacial  Acetic 
Acid.    C4Hg03,  84  per  cent,  ia  Water. 

Source. — Made  by  distillation  from  Acetate  of  Soda  and 
Sulphuric  Acid. 

Characters.- — A  colourless  acid  liquid,  with  a  powerful 
acetic  odour. 

Impurities. — Sulphurous  acid  ;  and  water. 

Glacial  Acetic  Acid  is  used  in  preparing  Acetum 
Cantharidis,  and  Mistura  Creasoti. 

Acetum. — Viuegar. 

Source. — Prepared  from  Malt  and  TJnmalted  Grain  by 
acetous  fermentation. 

Characters.  — A  brown-coloured  acid  liquid,  with  a  charac- 
teristic odour. 

Impurity. — Excess  of  sulphuric  acid;  detected  volumetri- 
cally. 

Dose. — 1  fl.dr.  and  upwards. 

Vinegar  is  used  in  2>reparing  Emplastnmi  Cerati 
Saponis. 

Acidum  Citricum.— Citric  Acid.  Ha(CgH505.)HoO. 
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5,„,<,,._0btamed  from  the  juice  of  the  l^^mou  [CUrn> 
Zimon  n)  or  of  the  Lime  (Citrm  Limetta),  hy  neutralising  it 
wi^h  Chalk  decomposing  the  Citrate  of  Lime  thus  formed  by 
DHuted  Sulphuric  Acid,  purifymg  and  crys  aUismg. 

Characters.-GoM^sB  crystals,  m  the  foim  of  right 
rhombic  prisms.  Very  soluble  m  water._  17  gi'.  m  \  fl^oz  of 
watCT  make  a  solution  resembling  lemon  jmce  in  strength  and 
Tci  Uty,  and  exactly  neutraUse  25  gr  of  Potassa^  Bicarbonas, 
20  gr  if  Soda^  Bicarbonas,  or  15  gr.  of  Arnmonia^  Carbonas 

^ Impurities.  -  Go^V^x,   sulphuric  acid,   mineral  matters. 
Tartaric  acid,  detected  by  precipitate  with  acetate  of  potash. 

Dose.— 10  to  30  gT. 

Citric  Acid  is  zised  in  preparing  Ferri  et  Ammoniaa 
Citras,  Fern  et  Quinias  Citras,  and  Vmum  QuiniiB. 

Acidum  Tartariciun.— Tartaric  Acid.  Ho(C4H40e). 

Source  —Obtained  fi-om  Acid  Tartrate  of  Potash  by  neutral- 
ising its  solution  with  (1)  Chalk  and  (2)  Chloride  of  Calcium, 
(3)  decomposing  theTarti-ate  of  Lime  thus  formed  by  feulphurio 
Acid,  and  pmifj^g.  (1)  2KHC,H,0,  +  CaC03 = CaC.H  A + 
K.,C;h,0/+  h  o  +  CO,,.  (2)  K.,0,H,0,  +  CaCl.,  =  OM.lip, 
+"2kci.    (3)  2CaC,H,0,  +  2H„S0,  =  2H.AH4O0  +  2CaS04. 

CA(i?-rtCi!ers.— Colourless  obUque  rhombic  prisms,  with  a 
strongly  acid  taste,  readUy  soluble  in  water.  20  gr.  exactly 
neutraUse  27  gr.  of  Potassse  Bicarbonas,  22  gr.  of  Sodas  Bicar- 
bonas, or  15|  gr.  of  Ammonias  Carbonas. 

Im2)iiritics.—Lea.<i,  oxalic  acid,  lime,  mineral  matter,  acid 
tartrate  of  potash. 

Dose.— 10  to  30  gr. 

Tartaric  Acid  is  tised  in  preparing  Sodte  Citrotartraa 
Effervescens. 

Carbomc  Acid. — Although  not  officinal  as  such, 
carbonic  acid  gas  is  extensively  used  in  medicine,  being  obtained 
from  Bicarbonates  and  Carbonates,  commonly  of  Soda,  Potash, 
or  Ammonia,  by  decomposition  with  Citric  or  Tartaric  Acid. 
The  process  is  known  as  effervescence.  The  reaction  may  be 
thus  represented  : 

3(NaHC03)  +  (C,H,07)H3  =  Na3(C„H,0,)  +  3C0„  +  3(H,0). 
^°tonas'="'  +  ^"ti^^um'^'-  =    Sods,  Citras    ^''^]^^+  Water. 

ACTIONS  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTIONS  AND  USES. 

Externally. — Acids  are  irritants,  and  some  of  them  very 
powerful  corrosives.    The  strong  acids  are  used  as  caustics ; 
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mtnc  acid  to  destroy  chancres ;  acetic  acid,  warts ;  sulphm-ic 
acid,  some  forms  of  malignant  growths.  Very  dilute  watery 
solutions,  sponged  on  the  skin  in  fever,  cool  the  surface  hy 
evaporation,  and  thus  act  as  refrigerants  ;  whilst  watery  solu- 
tions_  of  sulphuric  acid  used  La  this  way  appear  to  constringe 
the  tissues,  and  diminish  the  sweating  of  phthisis. 

Internally.— In.  the  dilute  form,  acids  act  directly  upon  the 
contents  of  the  alimentary  canal,  and  are  used  in  the  treatment 
of  poisoning  by  alkalies.  In  every  instance  the  free  acids 
quickly  unite  with  bases  in  the  digestive  tract,  and  form  neutral 
salts.  In  the  mouth  they  are  stimulants  and  sialagogues : 
they  relieve  thirst,  rouse  the  appetite,  and  aid  digestion  by 
increasing  the  flow  of  saliva  and  gastric  juice,  the  citrates, 
tartrates,  and  acetates  being  chiefly  used  for  this  pm-pose  as 
acid  drinks  and  fi-uits  of  gxeat  variety,  e.g.  in  fever.  In  the 
stomach  hydrochloric  acid  increases  the  acidity  of  the  gastric 
juice,  and  is  given  for  this  pm-pose  during  or  after  meals,  as 
a  powerful  stomachic.  Carbonic  acid,  introduced  in  effervescing 
wines  and  waters,  has  a  grateful  sedative  action  upon  the 
gastric  nerves  ;  and  in  the  form  of  champagne  and  effervescing 
mixtures  is  a  most  valuable  remedy  in  the  treatment  of  sickness 
with  exhaustion.  The  other  acids  assist  gastric  digestion  hut 
to  a  very  small,  possibly  useless,  extent.  Eeaching  the  duo- 
denum, acids  increase  the  acidity  of  the  chymQ  and  stimulate 
the  liver,  pancreas,  and  intestinal  muscles  and  glands.  Dilute 
nitric  and  nitrohydrochloric  acids,  given  at  the  end  of  meals, 
are  therefore  used  as  cholagogues  in  intestinal  dyspepsia  with 
hepatic  torpidity,  especially  in  tropical  cases. 

2.    ACTIONS  ON  THE  BLOOD  AND  THEIB  USES. 

Acids  render  the  blood  less  alkaline  (but  never  acid,  even 
in  poisonous  doses),  by  combining  with  part  of  the  alkali  of  the 
liquor  sanguinis.  No  special  use  is  made  of  this  property. 
Phosphoric  acid  increases  the  phosphates  in  the  red  corpuscles, 
and  is  thus  hsematinic.  The  vegetable  acids,  when  given  as 
salts  of  the  alkalies,  have  an  important  deoxydising  effect  on 
the  blood.  For  example,  citrate  of  potash  becomes  converted 
in  the  blood  into  carbonate  of  potash,  carbonic  acid,  and 
water,  a  portion,  however,  of  the  citric  acid  always  remaining 
unoxydised  (see  Potassium),  thus  :  2(K;iC|.H,07)  +  Ojg  (in  blood) 
=  3(K2C03)  +  5H2O,  +  9CO2.  Citrates,  tarti-ates,  and  acetates 
of  potash,  soda,  ammonia,  etc.,  in  the  effervescing  form,  may 
therefore  be  used  to  set  free  in  the  blood  the  carbonates  of  the 
alkalies,  which  cannot  be  so  conveniently  or  safely  given  in 
large  doses  by  the  stomach.  The  vegetable  acids  have  been 
used  in  the  treatment  of  scurvj',  apparently  with  doubtful 
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success  ;  and  in  rheumatism,  with  equally  questionable  results, 
beyond  their  action  on  the  mouth,  skin,  and  kidneys. 

3.   SPECinC  ACTIONS  AND  TJSES. 

In  the  tissues  and  organs  each  of  the  acids  exhibits  a  specific 
action  of  its  own.  Sulplniric  Acid  is  an  astringent  to  the  bowels, 
skin,  and  blood-vessels,  and  is  a  valuable  remedy  for  diarrhcea, 
profuse  sweating,  and  htemorrhage.  Nitric  AmlNitrohydrochloric 
Acids  are  cholagogue,  specifically  as  well  as  locally  ;  e.i).  when 
administered  by  means  of  a  foot-bath  (8  fl.oz.  to  one  gallon  of 
water),  or  of  a  compress  wrung  out  of  the  solution  and  worn 
over  the  hepatic  region.  Tropical  enlargements  of  the  liver 
may  thus  be  reduced.  The  tonic  influence  of  these  acids  is 
probably  referable  to  theu-  stimulating  eft'ect  upon  the  gastric 
and  biliary  functions.  Rijdrochloric  Acid  enters  the  tissues  as 
chlorides,  and  no  specific  action  or  use  can  therefore  be  credited 
to  the  small  doses  which  can  be  given  of  it.  Phosphoric  Acid 
also  possesses  no  fui-ther  influence  on  the  tissues  than  that  of 
increasing  pro  tanto  the  amount  of  phosphates,  and  possibly 
the  growth  of  bones ;  and  its  value  in  constitutional  diseases 
IS  probably  due  to  its  action  on  the  red  corpuscles,  and  to  the 
bases  with  which  it  is  combined  (iron,  lime,  etc.).  As  we  have 
seen,  Acetic,  Citric,  and  Tartaric  Acids  never  reach  the  tissues 
being  decomposed  in  the  blood,  unless  given  in  large  doses.  ' 

4.    REMOTE  LOCAL  ACTIOXS  AND  USES. 

The  acids,  having  chiefly  entered  into  combination  as 
neutra,l  salts,  or  havmg  been  decomposed  in  the  blood,  produce 
remarkably  little  local  action  when  they  are  escaping  fi-om  the 
body  m  the  secretions.  Sulphuric  acid  is  excreted  chiefly  by 
the  kichieys,  increasing  very  slightly  the  normal  amount  of 
sidphates  ;  part  escapes  by  the  bowels  as  sulphates  ;  part  by  the 
slan,  this  acid  being  anhidrotic.  Phosphoric  and  H,/drockoric 
acids  behave  similarly.  Mtric  acid  is  believed  to  be  partly  de- 
composed into  ammonia,  and  thus  actuaUy  to  diminish,  to  a 
slight  degree,  the  acidity  of  the  urine.  Acetic,  Tartaric,  and 
C^tr^c  acids  pass  out  of  the  body  as  carbonates,  ilnless  in  eicess, 

noin?  tVT,  ™^'^rff ^"^^  ^'^«y^-  The  important 
point  to  be  noted  about  aU  these  acids,  therefore,  is.  thlt  they 

a°id^tvoJ°th?,^  considerable  or  useful  extent,  increase  the 

the  aHrl/      1  Observed,  however,  that  all 

by  incrJas.C^f  f  ^^^^^  ^^'^  ^'^^^^  ^^'"^  «kin  iAdir-ectly, 
by  increasing  the  total  amount  of  salts  excreted  by  them. 

BOH*''*!*V^n/»'***;'**'"'"-~^°"°  ^''i'^-  Acid. 
xiUjUj.    [lyot  OJ/icinal,  except  as  a  test ) 

3 — 8 
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Source. — Sodse  Biboras,  by  the  action  of  sulphuric  acid. 

Characters. — In  white  glittering  plates,  odourless,  ■with  a 
slightly  bitter  taste.  A  weak  acid.  Solubility,  1  in  26  of  cold 
water,  1  in  3  of  hot  water ;  freely  in  glycerine ;  less  freely 
in  spirit. 

Dose. — 5  to  30  gr. 

Freparafions. 

1.  "Boracic  Lint."  Lint  steeped  in  a  boiling  satu- 
rated solution,  and  dried.  Contains  nearly  half  its  weight 
of  the  acid. 

2.  Various  Ointments  and  Lotions. 


ACTION  XSD  USES. 

Externally,  boracic  acid  destroys  low  organisms,  a  solution  of 
1  in  133  arresting  the  activity  of  bacteria,  and  it  is  thus  an  anti- 
Beptic,  disinfectant,  and  deodorant.  On  the  tissues  it  produces 
little  or  no  irritation,  and  is  thus  peculiarly  adapted  for  use  as 
a  surgical  dressing.  The  lint  is  now  extensively  employed  in 
the  antiseptic  system;  and  lotions,  warm  fomentations  made 
from  a  boiling  saturated  solution,  and  ointments  with  paraflBn 
and  vaseline,  have  almost  replaced  for  the  time  other  applica- 
tions to  wounds  and  ulcers.  As  its  action  does  not  extend 
beyond  the  surface  to  which  it  is  applied,  boric  acid  is  never 
used  for  di-essing  cavities.  It  reheves  itching,  in  the  form  of  a 
powder,  ointment,  or  glycerine.    It  is  a  test  for  Rheum  (q.v.). 

Internally,  boric  acid  is  a  gastro-intestinal  irritant  in  large 
doses. 

Acidum  SiiSplmrosum.— Sulphurous  Acid.  Sid- 
phurous  acid  gas,  SOj,  dissolved  in  water,  and  constituting  9-2 
per  cent,  by  weight  of  the  solution  (rarely  contains  more  than 

6  per  cent.).  -j     -.i.  t. 

Source. — Made  by  heating  sulphuric  acid  with  charcoal, 
and  dissolving  the  gas  in  water.  4H2SO4  -)-     =  iSOj  -|-  2CO2 

+  4H2O.  .  ,  ^    ,  ^ 

Characters.— K  colourless  liquid,  with  a  pungent  sulphurous 

/w^Mriiies.— Sulphuric  acid;  mineral  matters;  excess  of 
water,  detected  by  volumetric  starch  and  iodine  test. 
Dose. — ito  1  fl.dr. 

Non-officinal  Preparations  containing  Siilphiiroiis  Acid. 
Sodffl  Sulphis.— Sulphite  of  Soda.  Na,jS03,7H.,0. 
Source.— Made  by  saturating  a  solution  of  carbonate  ot 
soda  with  sulphurous  acid  gas. 


Ac  ID  A. 


Characters. — White  eiBorescent  prisms,  with  a  sulphm-ous 
taste ;  feebly  alkaline.    Soluble  in  4  parts  of  water. 
Dose. — 5  to  20  gr. 

Sodse  Hyposulphis. — Hyposulphite  of  Soda.  Na.JioSnO,. 

Source. — Made  by  passing  Sulphurous  Acid  gas  into  a  solu- 
tion of  Carbonate  of  Soda,  with  Sulphur.  2Na„C03  +  §2  + 
2SO2  +  2H2O  =  2(Na2H,S.pj  +  2CO2. 

Characters. — Large  colourless  transparent  crystals,  odour- 
less, with  a  cool,  bitter,  sulphurous  taste.  Soluble  in  1^  pai'ts 
of  water.    The  solution  is  an  officiual  test  for  I  and  CI. 

Dose.— 10  to  60  gr. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Sulphurous  acid  is  a  powerful  deoxydising  agent.  Seizing 
on  oxygen  and  water,  it  decomposes  organic  bodies,  and  at  the 
same  time  produces  upon  them  the  irritant  local  effects  of 
sulphuric  acid,  into  which  it  is  converted.  It  thus  destroys 
low  forms  of  living  matter,  including  the  organisms  associated 
with  fermentation,  decomposition,  .and  certain  diseases,  1  part 
in  666  of  water  being  sufficient  for  this  purpose.  Sulphui-ous 
acid  is  therefore  applied  to  ringworms  and  foul  wounds ;  and 
some  kinds  of  sore  throat  are  rcKeved  by  a  spray  of  the  officinal 
acid.  Morbid  fermentation  in  the  stomach  attended  by  the 
growth  of  organisms,  such  as  peniciUium  and  snrcina,  may  be 
quickly  arrested  by  doses  of  min.  5  to  min.  60  of  the  officinal 
acid  ;  but  the  non-officinal  salts  are  more  convenient  forms  for 
mternal  use,  being  decomposed  by  the  acids  of  the  stomach. 
Sulphites  given  in  full  doses  become  converted  into  sulphates, 
and  act  as  purgatives. 

Sulphurous  anhydride,  although  not  officinal,  is  very 
extensively  used  for  fumigating  infected  rooms  and  clothing, 
being  probably  the  most  powerful,  certain,  and  convenient  of 
aU  disinfectants.  Sulphur  is  burned  on  a  shovel  or  plate,  the 
outlets  from  the  room  having  been  carefuUy  closed,  e.xcepting 
the  door  through  which  retreat  is  made. 

2.    ACTION  ON  THE  BLOOD,   AND  SPECIFIC  ACTION  AND  USES. 

Sulphites  were  once  supposed  to  enter  the  blood  and  tissues, 
and  to  arrest  morbid  fermentation  or  fever  processes  within  them. 
J.  he  evidence,  however,  is  to  the  effect  that  sulphites  are  not  ab- 
sorbed as  such,  but  as  sulphates,  and  the  benefit  derived  from  them 
in  levers  is  probably  due  to  the  laxative  and  diuretic  effects  of  the 
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liigher  salts.  The  suggested  decomposition  of  hyposulphites 
into  sulphites  and  free  sulphur,  and  their  consequent  alterative 
and  disinfectant  action  in  phthisis  and  other  diseases,  appear 
to  be  equally  unreal. 

3.   EEMOTE  LOCAL  ACTIOK. 

Sulphites  are  excreted  by  the  urine  and  bowels  in  the  foim 
of  sulphates. 

Acidiun  IVitrosiim— Nitrous  Acid.   HNOj.  {Not 

Officinal.)  .  . 

This  acid  is  not  itself  used  in  medicine,  but  the  nitrites  are 
active  and  valuable  drugs.  Those  ia  use  are  nitrite  of  sodium 
and  nitrite  of  amyl,  as  weU  as  sweet  spirit  of  nitre  and  niti-o- 
glycerine.  The  sodium  salt  wiU  be  noticed  here ;  the  others 
under  their  own  heads. 

Sodii  Nitris.— Nitrite  of  Sodium.  NaNOa-  (Not  OJiciml.) 

Source.— Ma.de  by  heating  nitrate  of  soda.    2NaN03=  2Na 

NOj  +  O2.  ,     ,  , 

Characters.— A  white  granular  powder,  dehquescent,.with  a 

cool  saUne  taste,  very  soluble  in  water.  _ 

Impur  ities. — The  nitrate,  and  caustic  soda. 

Dose. — 2  to  10  grains. 


ACTION  AND  USES. 

Nitrite  of  sodium  acts  upon  the  blood,  the  heart,  and  vessels 
like  nitrite  of  amyl,  only  less  suddenly  and  markedly,  and  tor  a 
much  longer  period  of  time.  It  has  been  used  with  success  m 
heart  disease,  with  recurrent  attacks  of  painful  angina;  less 
successfuUy  in  epilepsy.  Its  depressant  action  on  the  central 
nervous  system  is  more  marked  than  that  of  the  amyl  compound ; 
and  it  also  paralyses  the  peripheral  nerves  and  the  muscles 
not  only  in  this  way,  but  through  the  blood. 


GROUP  V. 

WATEE. 


AQUA.  Water. 
Natural  water,  the  purest  that  can  he  obtained, 
cleared,  if  necessary,  by  filtration,  and  free  from 
odour,  taste,  and  visible  impurity. 
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From  Aqua  is  made  : 

Aqua  Destillata. — HoO.  Pure  water,  obtained  by  dis- 
tillation. 

Frcparaiioiis. 

Very  numerous  thi-oughout  the  whole  Phaima- 
copoeia. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  water  acts  chiefly  as  a  means  of  applying  heat 
or  cold  to  the  surface  of  the  body,  being  readily  obtained  at 
any  temperatm-e  that  may  be  desired.  To  produce  this  effect, 
water  may  be  appKod  in  the  foi-m  of  baths  of  aU  Idnds  :  Cold' 
cool,  temperate,  tepid,  warm,  hot,  vapour,  or  variously  medi- 
cated ;  also  by  sponging,  douching,  fomenting,  etc.  These 
subjects  will  be  noticed  in  the  thii-d  part  of  the  work.  Pos- 
sessmg  these  properties,  water  is  used  externaUy  for  purposes 
of  cleanliness;  for  either  raising  or  lowering  the  tempera- 
tui-e  of  the  body;  relieving  jjain,  insomnia,  and  delirium  ;  re- 
movmg  spasms  or  convulsions  ;  diminishing  the  circulation  ia 
deep  parts  by  superficial  "  derivation,"  as  in  congestion  of  the 
bram,  etc.  Water  is  also  used,  in  a  pm-ely  local  way,  as  a  wash 
or  dressing  to  wounds,  and  as  the  basis  of  warm  fomentations 
m  mnammations. 

IntmmUy,  water  is  constantly  being  taken  in  the  form  of 
food  and  di-mk.  It  reUeves  thii-st,  improves  digestion  and  in- 
testmal  action  when  drunk  in  moderation  and  at  proper  times 
and  m  a  pui'ely  physical  way  may  reduce  the  local  or  generai 
temperatui-e  of  the  body,  for  instance,  as  ice  slowly  sucked  in 
sore  throat  and  febrile  conditions. 

2.    ACTION  ON  THE  BLOOD. 

Cr.Jf''''  T""^^  incorporated  with  the  circulating  plasma. 
Ueat  excess  has  been  known  to  dissolve  part  of  the  red  cor- 
puscles, but  this  IS  a  purely  pathological  effect. 

3.    SPECIFIC  ACTION  AND  USES. 

nuSn  un  tn  „  "'^T  ^.^°P>°>1«  ^^^PPly  of  water  increases 
and  s  ?W?  'pertain  point,  especially  the  deposit  of  fat, 

and  IS  therefore  extensively  employed  in  hydro-therapeutics. 

4.  hemote  local  action  and  uses. 

indpJ^^J.VT^*"'^  '^'^''^"ys,  skin,  lungs,  bowels- 

indeed,  necessarily  in  every  secretion.    Increase  of  wkter  in  the 
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urine  is  most  readily  induced  when  the  skin  is  kept  cool,  and 
1  carries  with  it  an  excess  of  urea,  phosphoric  acid,  and  chloride 
of  sodium.  Water  is  thus  a  diuretic,  and  in  one  sense  the  most 
natural  measure  of  the  kind,  being  indicated  when  we  desire 
simply  to  ii-rigate  or  flush  the  uriniferous  tubules  and  urinary 
'  passages,  and  wash  from  them  the  products  of  disease,  such  as 
blood,  leucocytes,  cellular  debris,  and  sediments.  Some  kinds 
of  calculi  may  he  dissolved  by  the  steady  consumption  of  dis- 
tilled water,  which  carries  away  minute  traces  of  the  stone, 
whilst  it  prevents  fresh  accretion  on  the  surface. 

As  a  diaphoretic,  water  acts  best  when  warm  and  combined 
with  external  heat.  It  is  the  basis  of  most  familiar  domestic 
measures  for  relieving  feverishness  by  inducing  perspiration, 
Buch  as  wann  drinks  of  all  kinds,  and  spirituous  compounds. 


GROUP  VI. 

THE  CAEBOHYDEATES  AND  OTHEE  CAEBON 
COMPOUNDS. 


ALCOHOL.    Alcohol.  C,H„0. 

Besides  the  following  preparations,  wliicli  are 
commonly  associated  with  alcohol,  all  the  Tincturse, 
Spiritus,  and  Essentise,  several  of  the  Liquoi-es, 
Linimenta,  and  Misturte,  and  a  few  other  compounds 
contain  it  in  various  proportioiis. 

1.  Alcohol. — Absolute  Alcohol.  CoHgO.  Used  only  in 
chemical  testing. 

Source. — Made  'bj  shaking  rectified  spirit  with  carbonate  of 
potash;  decanting,  and  distUling  with  slaked  Hme. 

Characters.  —  Colourless,  free  from  empjieumatic  odour. 
Sp.  gr.,  0-795. 

Impurities. — Eesins,  or  oil;  detected  by  tui-bidity  on  dilu- 
tion. Water;  giving  blue  colour  with  anhydrous  sulphate  of 
copper. 

2.  Spivitus  Bectificsitiis.— Eectificd  Spirit.  Alco- 
hol, CoHjO,  with  16  per  cent,  of  water. 

Source. — Obtained  by  the  distillation  of  fermented  sacchaiino 
fluids. 
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CAdrracier*.— Colourless,  transparent,  with  a  pleasant  odour, 
and  strong  spirituous  burning  taste.    Specific  gravity,  0-8.38. 

Impurities. — "Water ;  tested  volumetrically.  Amylic  alcohol, 
beyond  a  trace ;  detected  by  excessive  reduction  of  AgNOg. 
Eesiti  or  oil ;  giving  turbidity  on  dilution  with  water. 

Preparation. 

Spiritus  Tenuior.  —  Proof  Spirit.  Alcohol  with 
51  per  cent,  of  water.  Made  by  mixing  5  parts  of  recti- 
fied spirit  with  3  parts  of  water.  Specific  gravity, 
0-920. 

3.  Spiritus  Tiiii  Ciallici. — Brandy.  Spirit  dis- 
tilled from  French  wine. 

Characters. — A  spirit  of  a  light  sherry  colour,  and  peculiar 
flavour ;  contains  about  53  per  cent,  of  alcohol,  with  some 
volatile  oil,  and  mnanthic  ether. 

Preparation. 

Mistura  Spiiitus  Vini  Gallici. — "Brandy  Mixture," 
"Egg  Flip."  Brandy  and  Cinnamon  Water,  of 
each  4  oz. ;  Yolks  of  two  Eggs  ;  Sugar,  \  oz.  Dose,  I  to 
2  fl.oz. 

4.  Tinum  Xericum.— Sherry.   A  Spanish  wine. 
Characters.— Vale  yellowish  brown,  containing  17  or  18  per 

cent,  of  alcohol ;  with  colouring  matter,  ethereal  compounds,  acid 
tartate  of  potash,  malates,  sugar,  etc. 

Preparations. 

The  following  Vina :  Aloes,  Antimoniale,  Colchici, 
Ferri,  Ipecacuanhse,  Opii,  Ehei. 

Vinum  Aui-antii  is  made  by  fermentation  of  a  sac- 
charine solution;  Vinum  Fern  Citratis  and  Vinum 
Quiniae  are  made  from  Vinum  Aurantii. 

Amount  of  Alcohol  [absolute,  by  weight)  in  the  various  substances 
containing  it. 

Absolute  Alcohol. 
Alcohol  (U.S.P.),  91  per  cent. 
Spiritus  Eectificatus,  84  per  cent. 
Alcohol  Dilutum  (U.S. P.),  45-5  per  cent. 
Spiritus  Tenuior,  49  per  cent. 

Spiritus  Vini  Gallici  (Brandy),  about  39  to  47  per  cent. 
Spiritus  Frumenti  (Wlusky),  about  44  to  50  per  cent. 
Eum 

Gin        _  [  about  40  to  50  per  cent. 

Strong  Liqueurs  j 


136    Materia  Medic  a  and  Therapeutics. 


Port,  Sherry,  and  Madeii-a,  about  14  to  17  per  cent. 
Vinum  Album  Fortius  (U.S.P.),  about  11-5  to  14  percent. 
Vmum  Album  (U.S.P.),  about  10  to  12  per  cent. 
Champag-ne,  about  10  to  13  per  cent. 
Hock  and  Claret,  about  8  to  1 1  per  cent. 
Beer  and  Cider,  about  3,  5,  or  more  per  cent. 
Koumiss  (made  from  milk),  about  1  to  3  per  cent. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  alcobol  is  an  antiseptic  and  disinfectant,  em- 
ployed as  a  constituent  of  lotions  for  ulcers  and  wounds. 
Applied  to  the  unbroken  skin,  and  the  vapour  allowed  to  escape, 
it  is  a  powerful  refrigerant,  withdrawing  heat  from  the  body 
by  its  evaporation.  In  this  form  it  is  used  to  prevent  or  aUay 
inflammations  of  superficial  parts,  such  as  the  subcutaneous 
tissues,  joints,  and  muscles;  blanches  the  parts  by  vascular  con- 
striction ;  produces  a  sense  of  cold  ;  and  relieves  pain,  especially 
headache,  due  to  vascular  dilatation  and  throbbing.  Spirituous 
lotions  sponged  on  the  skin  also  diminish  the  activity  of  the 
sweat-glands,  and  may  be  used  in  excessive  perspiration  as  an 
anhidrotic.  On  the  contrary,  if  the  vapour  be  confined,  and 
allowed  to  act  upon  the  tissues  underneath,  or  if  the  alcohol  be 
rubbed  into  the  part,  it  penetrates  and  hardens  the  epithehum, 
and  irritates  the  nerves  and  vessels  of  the  cutaneous  structm-es, 
causing  redness,  heat,  and  pain,  followed  by  local  anassthesia. 
In  the  form  of  brandy  it  is  rubbed  into  the  skin  to  prevent  bed- 
sores, by  hardening  and  disinfecting  the  epideiTois.  Spirituous 
liniments  containing  soaps,  essential  oils,  and  other  stimulants 
(e.g.  Linimentum  Camphora^  and  Linimentum  Camphoras  Compo- 
situm),  are  applied  with  friction  to  increase  the  nuti-ition  of 
parts  which  are  the  seat  of  chronic  inflammation,  induration, 
adhesions,  stifl'ness,  and  pain,  such  as  the  joints  and  muscles  in 
clironic  rheumatism,  periostitis,  and  paralj'sis,  or  to  produce  a 
rubefacient  etiect  on  a  large  area  of  skin,  for  instance,  of  the 
chest  in  bronchitis.  Alcohol  is  absorbed  by  the  unbroken 
skin. 

Internally,  the  local  action  of  alcohol  begins  in  the  moufh 
■with  its  characteristic  taste  and  a  hot,  painful,  stimulating  ott'cct 
on  the  tongue  and  mucous  membranes.  If  it  be  retained  in  con- 
tact with  them,  the  epitheliimi  becomes  condensed  and  whitened, 
and  the  parts  beneath  anoBSthctised.  Some  forms  of  toothailie 
can  thus  be  quickly  and  completely  relieved,  the  spii-it  also 
acting  as  a  disiufectant  in  the  pulp  cavity.    Wines  and  other 
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wholesome  alcoholic  Uquids  consumed  darmg  meals  have  an 
action  of  the  fii'st  importance  on  the  nerves  ot  the  tongue 
palate  and  nose.  By  virtue  of  their  taste,  flavour-,  and  bouquet, 
they  give  a  relish  to  food,  increase  the  appetite,  and  stimu- 
late the  flow  of  saliva  and  the  functions  of  the  stomach. 

In  the  stomach  the  action  of  alcohol  is  complex,  and  oi 
ffi-eat  importance.  (1)  Alcohol  mixes  with  the  contents  oi  the 
stomach ;  is  partly  decomposed  into  acetic  acid  ;  and  precipitates 
some  of  the  proteids  of  the  gastric  juice :  so  far  it  depresses 
di°-estion  (2)  It  stimulates  the  mucous  membrane,  dilating  and 
filfing  the  vessels  with  blood ;  excites  and  markedly  increases 
the  flow  of  gastric  juice ;  sharpens  the  appetite ;  and  renders 
the  movements  of  the  viscus  more  energetic  :  in  these  respects 
it  gi-eatly  assists  digestion.  The  total  eflrect  of  a  moderate  dose 
of  alcohol  is  decidecUy  to  favour  gastric  digestion,  especially  m 
cases  where  the  nerves,  vessels,  and  glands  lack  -sagour,  as  in 
old  age  and  in  the  chronic  dyspepsia  of  persons  weakened  by 
acute  illness,  town  life,  and  anxious  sedentary  employments. 
Herein  consists  the  value  of  a  small  amount  of  wine  or  whole- 
some ale  taken  with  meat  meals  by  such  subjects.  The  danger 
Ues  in  excess,  which  readily  destroys  the  activity  of  the  juice, 
and  also  sets  up  a  secretion  of  alkaline  mucus  which  greatly 
interferes  with  digestion — a  common  cause  of  acute  dyspepsia. 

(3)  The  action  of  alcohol  on  the  gastric  wall  produces 
extensive  effects  of  a  refex  kind.  The  heart  is  stimulated  by 
moderate  doses,  producing  a  pleasurable  rise  of  pressure  and 
sense  of  power.  The  vessels  dilate  universally,  filling  the 
active  organs  with  blood,  further  increasing  their  activity,  the 
brain  being  specially  excited,  and  the  skin  flushed  and  warmed 
subjectively.  If  the  quantity  be  large  these  salutary  effects 
of  alcohol  as  a  diffusible  stimulant  may  pass  into  depression ; 
and  the  sudden  ingestion  of  a  large  amount  of  spirit  may  prove 
rapidly  fatal  by  shock.  The  reflex  results  of  akoholic  stimu- 
lants, if  properly  applied,  add  to  its  value  at  meal  times, 
by  increasing  the  enjojrment  of  eating,  and  thus  the  digestive 
power.  Certain  forms  of  paiu  in  the  stomach  and  bowels  are 
rapidly  relieved  by  the  local  action  of  brandy,  which  also  helps 
to  expel  flatus ;  and  pain,  spasm,  irregular  or  feeble  action  of  the 
heart,  cold  feelings  of  tlie  surface,  and  low  conditions  of  the 
brain  are  all  quickly  removed  by  the  same  reflex  means,  before 
the  alcohol  could  be  absorbed  in  quantity  into  the  blood. 

2.    ACTION  ON  THE  BLOOD. 

Alcohol  enters  the  blood  unchanged,  and  is  distributed  by 
it  to  the  tissues  and  organs,  a  small  part  only  becoming  lost  in 
it  as  acetic  and  carbonic  acid.    The  action  of  alcohol  on  the 
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corpuscles  is  still  obscOTe,  but  it  probably  binds  the  oxygen 
more  firmly  to  the  haemoglobin,  so  that  oxygenation  of  the 
tissues  oceui's  less  freely,  and  therefore  less  extensively.  The 
effect  of  tliis  upon  metabolism  will  now  be  described. 

3.    SPECIFIC  ACTION. 

Alcohol  is  rapidly  taken  up  by  the  various  organs,  chiefly 
unchanged.  If  given  in  moderate  quantity,  it  is  (  I)  completely 
oxydised  in  its  passage  through  the  tissues  into  carbonic  acid  and 
water,  like  other  cai'bohydrates,  that  is,  it  is  a  food,  or  source  of 
heat  and  energy.  At  the  same  time  it  produces  two  other 
equally  important  eifects ;  for  (2)  it  reduces  the  activity  of 
metabolism  or  the  oxydation  of  the  tissues;  and  (3)  it  first 
stimulates,  and  afterwards  depresses,  the  circulatory  and 
nervous  systems,  quite  independently  of  its  action  on  tissue- 
change.  These  thi-ee  effects  of  alcohol  must  be  discussed 
separately. 

(1)  Alcohol  as  a  food. — It  may  now  be  accepted  as  proved 
that,  when  taken  in  sufficiently  small  quantities,  alcohol  is 
oxydised  in  the  tissues  ;  and  that  it  only  passes  out  of  the  body 
unchanged,  through  the  lungs,  kidneys,  etc.,  when  so  fi-eely 
given  that  excretion  occui's  before  oxydation  has  had  time  to 
take  place.  This  decomposition  of  alcohol  must  necessarily 
develojD  vital  force  and  heat,  like  the  oxj'dation  of  sugar,  fat, 
and  albumen.  Alcohol  belongs  to  the  class  of  foods  which  do 
not  become  an  integi'al  part  of  the  living  cells,  or  "  tissue 
proteids,"  as  does  much  of  the  albumen,  salts,  etc.,  but  remain 
in  the  plasma  which  bathes  the  cells,  are  oxydised  there,  and 
constitute  theii-  pabulum,  the  materials  which  supply  the 
active  elements  with  much  of  their  energy,  the  "  circulating 
proteids,"  carbohydrates,  etc.  Thus  it  happens  that  alcohol  can 
for  a  time  sustain  life  when  no  food  (so-called)  is  taken,  as  in 
confirmed  drunkards,  and  in  some  cases  of  severe  iUness. 
Professor  Binz,  of  Bonn,  who  has  studied  this  question  with 
great  industry  and  success,  has  calculated  how  much  energy  is 
contained  in  a  gramme  of  alcohol,  and  finds  that  two  ounces  of 
absolute  alcohol  yield  about  the  same  amoimt  of  warmth  to 
the  body  as  is  supplied  by  an  ounce  and  a  half  of  cod-liver  oil. 
The  uses  of  alcohol  as  a  food  will  be  presently  described  along 
with  its  other  applications. 

(2)  Alcohol  as  a  nutritive  depressant. — T\niilst  it  is  itself 
thus  oxydised  in  the  tissues,  alcohol  imquestionably  interferes 
with  the  metabolism  or  oxydation  of  other  substances,  especially 
(it  would  appear)  saving  or  sparing  the  wear  and  tear  of  the 
"  tissue-proteids,"  or  formed  protoplasm  of  the  cells.  This 
has  been  determined  fi-om  thi-ee  facts  observed  in  animals 
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supplied  with  alcohol ;  first,  that  less  oxygen  is  absorbed  ; 
aeiondly,  that  the  temperature  faUs,  and  the  albuminous 
tissues  whHst  they  do  not  waste,  tend  to  degenerate  into  fat 
so  that  the  body  as  a  whole  grows  fat  and  gross ;  thu-dly,  and 
chiefly,  that  the  amount  of  urea,  uric  acid,  carbonic  acid,  and 
salts  excreted,  is  decidecUy  diminished.  These  are  settled 
facts ;  the  explanation  of  them  is  more  difficult.  The  inter- 
ference of  alcohol  with  the  oxygenating  function  of  the  red 
corpuscle  is  one  obvious  cause  of  impaii-ed  metabolism  ;  another 
is  the  extreme  readiness  of  the  alcohol  when  it  reaches  the 
tissues  to  seize  upon  the  oxygen  which  is  there,  thus  robbing  as 
it  were  the  fixed  elements  of  then-  necessary  share,  and  arresting 
their  decomposition  at  the  middle  stage  of  fat.  This  remark- 
able property  of  alcohol  of  saving  tissue  waste  is  one  of  the 
foundations  of  its  employment  in  fever,  to  be  presently 
discussed. 

(3)  Alcohol  as  a  stimulant  and  narcotic. — The  circulation  in 
every  part  of  the  body  is  stimulated  by  a  moderate  dose  of 
alcohol.  The  rise  in  the  force  and  frequency  of  the  heart,  and 
the  dilatation  of  the  peripheral  blood-vessels,  which  together 
constitute  this  increased  circulatory  activity,  are  both  so  far 
reflex  efl'ects  fi-om  the  mucous  membrane  of  the  stomach,  as 
we  have  already  seen;  but  they  are  also  in  part  direct,  the 
alcohol  exciting  the  nervo-museular  structures  of  the  heart,  the 
cardiac  centre,  possibly  the  vaso- dilator  centres  in  the  medulla 
and  cord,  and  certainly  the  nervo-musoular  tissue  of  the  middle 
coat  of  the  vessels.  To  these  causes  of  circulatory  excitement 
must  be  added ,  the  voluntary  muscular  movements  which  are 
much  exaggerated  under  the  influence  of  alcohol.  When 
alcohol  is  taken  in  large  quantities,  its  stimulant  eft'ect  passes 
into  depression,  both  reflex  and  direct,  and  death  may  result, 
in  part  at  least  from  cardiac  failure. 

Upon  the  nervous  system,  the  first  effect  of  alcohol  in 
moderate  quantity  is  one  of  stimulation.  The  nervous  centres 
are  increased  in  vigour  from  the  highest  to  the  lowest,  and  in 
the  same  order  of  sequence.  The  imagination  becomes  brilliant, 
the  feelings  are  exalted,  the  intellect  is  cleared,  the  will  is 
strengthened,  the  senses  become  more  acute,  the  feeling  of 
bodOy  strength  and  ability  is  raised,  and  some  of  the  appetites 
are  temporarily  excited.  The  centres  of  speech,  and  of  muscu- 
lar movements  generally,  are  specially  exalted,  giving  rise  to 
animated  talk  and  lively  gesticulations  ;  and,  therewith,  a  sense 
of  bien  etre,  referable  to  the  combined  nervous  and  circulatory 
excitement,  spreads  over  the  system. 

If  the  dose  of  alcohol  be  larger,  these  phenomena  of 
stimulation  are  more  pronounced,  but  very  soon  give  place  to 
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depression,  which  spreads  like  the  excitement,  from  the  highest 
to  the  lowest  centres  of  the  brain  and  cord.    The  intellectual 

then  dS'  l:txtT'  '^r^T  ""'^'^^  fi-t  to  orEtet 
tHen  dull  and  finaUy  completely  arrested;  the  muscles  are 
first  ataxic  and  next  paralysed,  so  that  after  an  unsteady  staj! 

^    '  i  .1  ''''''''^  impossible ;  and  the  comequent 

depression  of  the  respiratory  and  circulatory  centres  leads  to 

t^''lZl,.^TTf\  '=^'^^1°-^  f'^il^-e,  and  even  death 
Ihe  effects  of  alcohol  upon  the  nervous  centres  are  referable 
partly  to  dilatation  of  the  blood-vessels  of  the  brain  and  cord 
but^certainly  also  to  a  dii-ect  action  of  the  drug  upon  the  nerve 

The  action  of  alcohol  on  the  other  bodily  functions  is 
chiefly  if  not  entirely,  indirect.  Thus,  the  muscles  are  affected 
solely  tlu-ough  the  nervous  centres  and  nerves.  Respiration  is 
hi-st  increased,  then  slowed  and  weakened,  partly  thi-ough  the 
special  centre,  but  manifestly  also,  to  a  great  extent,  tli-ou-h 
the  muscles  and  the  circulation.  Death  occurs  partly  by 
asphyxia.  The  bodily  temperature  is,  on  the  whole,  lowered 
by  alcohol :  (1)  by  increased  cii-culation  through  the  dilated 
peripheral  vessels;  (2)  by  increased  perspiration;  (3)  by  di- 
minished metahohsm ;  and  (4)  after  lai-ge  non-medicinal  doses 
by  general  depression.  The  sense  of  wai-mth  is,  on  the  con- 
trary, increased  by  the  flushmg  of  the  skin  with  blood,  a  coniU- 
tion  which  promotes  bodily  heat  and  comfort  in  a  wai-m  or 
moderately  cool  atmosphere,  but  causes  rapid  refi-igeration, 
general  vital  depression,  and  even  death,  in  low  states  of  the 
external  temperature. 

4.    SPECIFIC  USES. 

The  uses  to  which  the  complex  specific  action  of  alcohol 
may  be  turned  are  many,  and  of  great  importance  : 

Alcohol  is  employed  in  fever,  and  other  acute  wasting 
diseases,  such  as  deUiium  tremens,  and  acute  mania.  The  in- 
dications in  these  conditions  are  to  prevent  or  to  make  good 
the  great  waste  of  tissues  associated  with  the  disease ;  to  sustain 
the  heart  and  nervous  system,  which  threaten  to  fail,  as  the 
frequent  pulse  and  the  deUiium  testify;  and  to  promote  the 
loss  of  heat,  which  is  formed  in  excess,  as  indicated  by  the 
thermometer,  the  dry-brown  tongue,  the  sleeplessness,  and  the 
'general  restlessness  of  the  patient.  We  have  seen  that  these 
ends  are  all  fulfilled  to  a  certain  extent  by  alcohol.  "V^Tien  the 
symptoms  just  mentioned  appear,  brandy  or  other  form  of 
spirit,  and  wines  of  the  stronger  varieties,  are  given  in  a  definite 
amount  per  diem,  according  to  the  height  of  the  fever,  the 
state  of  the  pulse  and  heart  sounds,  the  general  strength,  the 
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abflity  to  consume  food,  the  previous  habits,  and  the  age  of  the 
patient.  It  must  be  distinctly  understood,  however,  that  alco- 
hol is  by  no  means  essential  in  every  case  of  fever ;  the  very 
opposite  beiag  the  case.  In  delirium  tremens  (acute  alcohol- 
ism), where  food,  in  the  ordinary  sense  of  the  word,  can  often 
be  given  only  with  the  greatest  difficulty,  the  very  substance 
which,  as  a  stimiilant,  has  caused  the  disease,  must  be  judiciously 
continued  as  a  form  of  nourishment  for  a  time. 

In  chi'onic  diseases  attended  by  great  debility,  want  of  appe- 
tite, and  possibly  sickness,  such  as  pulmonary  phthisis,  alcohol 
win  also  find  its  place  as  a  true  food. 

As  a  stimulant  the  principal  use  of  alcohol  is  in  connection 
with  the  heart.  This,  as  we  have  just  seen,  is  an  important 
part  of  its  action  in  fever.  Of  all  remedies  in  thi-eatening  death 
by  cardiac  faUure  (syncope,  fainting),  spirits  are  the  best,  being 
at  once  available,  convenient,  rapid  in  their  action,  and  almost 
invariably  successful,  if  recovery  be  possible.  For  this  purpose, 
brandy,  whisky,  etc.,  should  be  given  either  pui-e  or  only 
slightly  diluted,  by  the  stomach,  bowel,  or  even  under  the  skin. 
Hardly  less  valuable  is  alcohol,  given  continuously  in  smaU 
regular  doses,  in  chronic  disease  of  the  heart,  when  natui'al 
hj^ertrophy  fails  and  dilatation  ensues.  Wine,  rectified  spirit, 
or  various  tinctures,  may  be  given  in  such  cases. 

In  nervous  depression  alcohol  must  be  ordered  with  the 
greatest  hesitation.  In  melancholia,  or  in  despondency  be- 
gotten by  gi'ief,  anxiety,  suspense,  over-work,  excess,  and  espe- 
cially by  indulgence  in  alcohol  itself,  this  drug  affords  only  too 
ready  relief,  as  also  in  neuralgia,  h3'steria,  and  allied  disorders 
and  sleeplessness  ;  and  the  recommendation  of  it  by  the  practi- 
tioner is  frequently  abused,  being  employed  as  a  pretext  for 
continued  intemperance.  In  such  cases  the  best  rule  is  to 
order  a  definite  amount  of  some  weak  alcoholic  drink,  such  as 
ale  or  claret,  at  meal  times  onl}' ;  but  even  this  recommendation 
is  by  no  means  always  safe.  Severe  pain,  such  as  neuralgia,  is 
often  successfully  reheved  on  the  same  principle.  Some  forms 
of  sleeplessness  are  readily  overcome  by  warm  alcohoUc 
draughts  at  bed-time,  or  malt  liquors;  but  here  again  great 
discrimination  is  reqidsite  in  ordering  the  remedy. 

5.   REMOTE  LOCAL  ACTION  AND  USES. 

Alcohol  given  in  medicinal  doses  is,  as  we  have  seen, 
almost  entirely  oxydised  in  the  system,  only  16  percent,  passing 
out  unchanged,  chiefly  by  the  lungs,  less  by  the  kidneys,  and 
least  by  the  skin.  This  amount,  however,  includes  ethereal  and 
other  complex  bodies  associated  with  alcohol  in  wines  and 
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spirits ;  and  by  far  the  greater  part  of  the  alcohol  proper  is 
excreted  as  carbonic  acid  and  water. 

The  diuretic  eSects  of  spirits,  wines,  and  especially  gin  and 
beer,  are  well  known,  and  may  sometimes  be  employed  in 
medicine.  The  diaphoretic  effect  of  alcohol  and  its  appUcationa 
nave  been  already  sufficiently  discussed  under  fever. 

Circumstances  modifying  the  action  and  employment  of  alcohol. 
—The  different  alcoholic  fluids  act  very  differently,  according 
to  their  strength;  their  other  constituents,  already  enumerated; 
the_  presence  of  carbonic  acid  in  them  (sparkling  drinks), 
which  increases  the  rapidity  of  their  action  on  the  stomach 
and  possibly  of  their  absorption  ;  the  degree  to  which  they  are 
diluted  with  water ;  and  the  condition  of  the  stomach  as  regards 
the  presence  of  food.  The  age  of  the  patient,  the  soundness  of 
his  kidneys  and  other  eliminating  organs,  his  habits  as  regards 
alcohol,  and  the  amount  of  exercise  which  he  can  take, 
must  also  be  carefully  estimated  in  ordering  the  remedy.  In 
conditions  of  waste  and  exhaustion,  especially  febrile  states  and 
after  operations,  large  quantities  (even  1  pint  of  brandy  per 
diem)  may  sometimes  be  tolerated. 

ALCOHOL  AMYLICUM.    Amylic  Alcohol. 

"Fousel  Oil,"  C5H12O,  with  a  small  proportion  of  other 
spirituous  substances. 

Source. — Contained  in  the  crude  spirit  produced  by  the 
fermentation  of  saccharine  solutions  with  yeast,  and  separated 
in  the  rectification  of  such  spirit. 

Characters. — A  colourless  oily  liquid,  with  a  penetrating 
and  oppressive  odour,  and  burning  taste;  specific  gravity,  -818. 
Boils  at  270°.  Sparingly  soluble  in  water ;  freely  in  spirit  and 
ether. 

Impurities. — Other  sethereal  substances ;  detected  by  specific 
gravity  and  boiling  point. 

Preparation. 

Sodas  Valerianas. — See  Valeriana  Radix,  page  272. 

USE. 

Amylic  alcohol  is  used  only  to  prepare  Valerianate  of  Soda. 

CHLOROFORMUM.    Chloroform.  CHCla- 

Terchloride  of  Formyl. 

Source. — Made  by  (1  and  2)  distilling  Rectified  Spirit  with 
Chlorinated  Lime  and  Slaked  Lime  (oxydising  and  chlorinating 
the  alcohol) ;  wasliing  with  Sulphuric  Acid ;  and  redistilling 
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with  Slaked  Lime  and  Calcium  Chloride.  (1)  2C.,H„0  +  0.,  + 
Cli„  =  2C.,HC1,0  (chloral)  +  6HC1  +  2H.,0.  (2)  ■'2C,HCl30  + 
Ca2H0  ="2CHCl3  +  Ca2CH02  (formate  of  lime). 

Characters. — A  limpid,  colourless,  heavy,  volatile  liquid,  of 
an  agreeable  ethereal  odour  and  sweet  taste.  Solubility,  1 0  in 
7  of  spirit ;  1  in  200  of  water ;  freely  in  oHve  oil  and  turpen- 
tine.   Sp.  gr.,  1-49. 

Impurities. — H5^drocarbons  ;  detected  by  green  colour  with 
sulphuric  acid.  Non-volatile  compounds  ;  detected  by  residue 
and  unpleasant  odour  after  evaporation.  Alcohol ;  detected  by 
opalescence  when  di-opped  into  water. 

Dose. — 3  to  10  min. 

Preparations. 

1.  Aqua  Chloroformi.— 1  in  200  of  Water.  Dose, 
^  to  2  fl.oz. 

2.  LinimentumChloroformi.— 1,  with  1  of  Garnishor 
Liniment. 

3.  Spiritus  Chloroformi.—"  Chloric  Ether."  1  to 
19  of  spirit.    Dose,  10  to  60  min. 

4.  Tinctura  Chloroformi  Composita.— 2 ;  Spriit, 
8 ;  Compound  Tincture  of  Cardamoms,  10.  Dose,  20 
to  60  min. 


ACTION  AND  USES. 


1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  and  allowed  to  evaporate,  chloroform 
causes  a  sense  of  coldness,  and  depresses  the  terminations 
oi  the  sensory  nerves  of  the  part,  thus  reducing  sensibiHty  or 
removmg  pam.  If,  on  the  contrary,  the  vapour  be  confined,  or 
the  chloroform  rubbed  into  the  skdn,  it  acts  as  an  irritant 
causing  redness  and  even  vesication,  with  a  sense  of  heat  and 
pam,  followed  by  anaesthesia  of  the  part.  A  similar  effect  is 
produced  on  aU  exposed  mucous  membranes.  As  a  local  anses- 
thetic,  chloroform  may  be  appHed  on  lint,  covered  closely  with 
a  wme-glass  {e.g.  in  temporal  headache)  ;  or  in  the  form  of 
imimcnt  with  various  combinations  of  beHadonna  and  other 
anodynes,  which  are  used  for  the  relief  of  lumbago,  neuralgia, 
etc.  Ihe  student  must  understand,  however,  that  the  local 
anod,yne  effect  of  chloroform  bears  a  very  inferior  relation  to 
Its  rapid  and  powerful  action  as  a  general  ancBsthetic. 

lnternaUy.--WhQn  it  is  given  by  the  mouth,  chloroform 
produces  aa  intensely  hot,  swoet  taste,  which  renders  it  useful 
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in  pharmacy  to  cover  the  nauseous,  bitter,  and  astringent 
characters  of  many  drugs.  It  may  also  be  used  to  relieve 
toothache.  Like  alcohol,  it  causes  reflex  salivation,  and  in  this 
■way,  as  well  as  by  a  carminative  action  on  the  stomach,  the 
compound  tincture,  spirit,  and  aqua  are  useful  adjuvants  to 
stomachic  and  tonic  mixtui'es,  relieving  pain,  vomiting,  and 
flatulency.  In  full  doses  it  may  give  rise  to  vomiting,  as  is 
frequently  seen  after  ansesthesia.  A  few  drops  of  chloroform 
inhaled  from  a  sponge  or  piece  of  lint  (quite  apart  from  its 
action  and  use  as  a  general  anesthetic),  rapidly  soothe  the 
respu-atorj^  nerves,  and  may  be  employed  to  arrest  spasm  of 
the  glottis,  asthma,  and  spasmodic  or  dry  useless  cough  attend- 
ing irritation  of  the  air  passages. 

2.    ACTION  IN  THE  BLOOD. 

Chloroform  enters  the  circulation  by  the  respiratory  organs, 
stomach,  and  the  unbroken  skin,  as  weU  as  subcutaneously. 
Chiefly  as  chloroform,  partly  as  various  products,  it  mixes  with 
the  blood;  but  its  action  on  the  Kviag  circulating  blood  is 
stiU  obscure. 

3.    SPECIFIC  ACTION  AND  USES. 

Chloroform  reaches  the  tissues  very  rapidly,  especially  if 
administered  in  the  form  of  vapour  freely  mixed  with  air,  as 
it  always  is  when  given  as  a  general  anaesthetic.  Its  most  im- 
portant action  is  exerted  upon  the  central  nervous  system,  and 
demands  detailed  description.  The  phenomena  which  it  pro- 
duces will  first  be  noted ;  secondly,  an  analysis  wUl  be  made  of 
these  ;  thirdly,  the  uses  of  chloroform  will  be  enumerated  ;  and 
fourthly,  the  method  of  administei-irig  the  anssthetic,  and 
certain  necessary  precautions  will  be  briefly  indicated. 

1.  Phenomena  of  chloroform  ansesthesia.— a.  First  stage. 
The  first  efl:ect  of  the  inhalation  of  chloroform  on  the  nervous 
system  is  powerful  stimulation,  but  almost  from  the  com- 
mencement this  is  accompanied  by  a  certain  amount  of  dis- 
order The  first  few  inspirations  seem  to  rouse  the  cerebrum 
to  increased  activity,  an  eft'ect  due  to  the  direct  action  of  the 
ansesthetic  on  the  nerve-ceUs  of  the  convolutions  and  partly,  per- 
haps, to  vascular  disturbance.  The  highest  centres  are  first  and 
chiefly  excited  so  that  the  imagination  and  feelings  immediately 
become  exalted,  always,  however,  with  some  confusion,  lor 
a  moment  the  senses  may  be  quickened,  but  they  are  qmckly 
disordered  and  depressed :  vision,  hearing,  and  touch  become 
duUed  or  blun-ed,  and  a  strange  feeling  of  lightness,  freedom, 
tino-line,  or  numbness  pervades  the  surface  and  the  extremities. 
AH^these  sensations  are  strictly  central,  probably  convolutional 
in  origin. 
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At  the  same  moment,  or  almost  immediately  after,  the 
chloroform  rouses  the  spinal  or  muscular  centres,  and  various 
gesticulations  and  spasmodic  or  struggling  movements  may  ensue. 

The  medulla  oblongata  is  next  affected,  the  centres  of  cir- 
culation and  respii-ation  being  stimulated,  so  that  the  pulse  and 
respiration  become  more  frequent  (although  the  latter  is  more 
shallow),  the  face  flushed,  the  blood  pressui'e  raised.  At  this 
point  the  skin  becomes  moist,  a  red  rash  in  irregular  patches 
may  appear  on  the  neck  and  chest ;  and  the  pupils  may  dilate 
shghtly. 

These  phenomena  vary  greatly  in  different  instances,  with 
the  constitution  and  condition  of  the  nerve-centres,  the  tem- 
perament and  habits  of  the  individual,  laughing  or  crying  or 
noisy  struggling  being  the  most  prominent  feature  in  many 
cases. 

h.  Second  stage. — The  second  effect  of  chloroform  on  the 
nerve-centres  is  depression.  The  same  parts  continue  to  be 
affected  by  the  di-ug,  but  their  fimctions,  instead  of  being  in- 
creased or  simply  disordered,  are  first  diminished,  and  at  last 
completely  arrested.  Consciousness  now  ceases,  with  the  appear- 
ance of  heavy  sleep.  Perception  and  sensation  are  annulled : 
the  patient  sees  nothing,  hears  nothing,  feels  no  pain.  For  the 
same  reason,  reflex  excitability  is  fii-st  diminished  and  then 
lost :  irritation  of  any  part  by  tickliag  or  pinching  no  longer 
induces  movements  of  the  limbs ;  at  last,  even  touching  the 
comea  causes  no  reflex  roUing  of  the  eye-baU  or  winking  of  the 
Uds. 

As  the  anassthesia  deepens,  the  reflex  and  automatic 
excitability  of  the  cord  and  medulla  is  also  diminished,  and  the 
phenomena  that  ensue  affect  aU  the  parts  supplied  by  these 
centres.  The  muscular  tone  is  lost,  and  the  volimtary  muscles 
become  paralysed  and  relaxed.  The  pupD.  is  semi-contracted, 
and  may  dilate  on  stimulation  of  afferent  nerves.  The  heart  and 
respiratory  organs  are  no  longer  excited,  but  their  centres  in 
the  medulla  being  now  depressed,  theii-  action  is  laboui-ed,  the 
pulse  falling  in  frequency  (a  striking  change  fi-om  the  previous 
acceleration)  and  in  strength,  and  the  respiratory  movements 
being  slow,  heavy,  and  attended  by  noise  or  stertor. 

_  Now  is  the  time  for  the  surgeon  to  operate,  ancesthesia 
bemg  complete,  whilst  the  depression  of  the  vital  functions  is 
stiU  within  safe  limits.  The  eif ects  may  be  expected  to  pass  off 
in  a  few  minutes  if  the  administration  be  stopped;  and 
although  the  amount  required  to  complete  the  second  stage 
vanes  greatly  with  the  subject  and  other  circumstances,  it  may 
be  said  that  fi'om  1  to  4  fluid  drachms  wiU  probably  have  been 
given  up  to  this  point. 
K— 8 
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c.  Third  stage. — Beyond  the  second  stage  or  degree,  chloro- 
form anfesthesia  is  highly  dangerous,  the  further  action  of  the 
drug  heiug  attended  by  complete  loss  of  all  reflex  excitability 
of  the  cord  and  medulla.  The  sphincters  relax,  the  pupils 
are  widely  dilated  and  fixed,  the  globes  prominent.  The 
respiratory  centre  is  no  longer  irritable,  and  the  movements  of 
the  chest  become  weaker,  irregular,  sighing,  and  finally  cease. 
The  cardiac  centre  fails,  the  heart  beating  irregularly  and 
feebly,  and  at  last  stopping  in  diastole,  both  from  central  and 
from  direct  nervo-muscular  depression.  The  blood-vessels 
dilate,  the  pressure  faUs  to  zero,  and  the  circulation  has  come 
to  a  standstill.  It  is  obvious  that  the  direct  efi^ects  of  chloro- 
form on  the  respiratory  centre  are  complicated  towards  the  last 
by  venosity  of  the  blood.  Death  may  occur  through  the  heart, 
the  renpiration,  or  both  together. 

2.  Analysis  of  the  phenomena  of  chloroform  anaesthesia. 
— Chloroform  anaesthesia  affords  us  an  excellent  opportunity  of 
studying  the  action  of  a  drug  upon  the  various  centres  of  the 
nervous  system,  from  the  highest  downwards.  The  first  parts 
to  be  stimulated  are  the  cerebral  centres  with  mental  functions, 
the  control  of  the  special  senses  and  consciousness;  and  these 
are  the  first  to  be  depressed  and  finally  annulled.  The  lower 
cerebral  and  spinal  centres  are  affected  leas  and  somewhat  later, 
so  that  a  certain  degTee  of  excitement  of  these  accompanies  the 
fii-st  cerebral  dej)ression ;  and  the  spinal  centres  being  no  longer 
controlled  by  the  cerebral,  uregular  excessive  movements  of 
the  limbs  ensue.  As  the  depression  deepens  in  the  spinal 
centres,  the  muscles  are  paralysed.  Lastly,  the  lowest  centres 
of  all,  those  of  organic  life,  connected  with  the  heart,  vessels, 
respiratory  oi-gans,  and  sphincters,  situated  in  the  meduUa  and 
cord,  yield  to  the  action  of  chloroform.  Although  affected  from 
the  first,  it  is  not  until  the  higher  parts  have  become  com- 
pletely overpowered  that  the  fimctions  of  these  vital  centres  are 
seriously  impaired,  and  death  threatens.  It  is  on  account  of 
the  safe  order  of  invasion  of  the  different  centres  by  chloroform 
that  it  has  been  selected  as  the  proper  agent  for  temporarily 
arresting  consciousness  ;  we  shall  find  that  many  other  power- 
ful drugs  equally  depress  the  nervous  system,  but  in  a  direc- 
tion exactly  the  reverse. 

The  peripheral  nerves  are  affected  last  of  all  in  general 
angesthesia,  and  it  must  be  repeated  that  the  loss  of  sensibility 
to  the  knife  is  due  to  a  central,  not  a  peripheral  effect. 

The  muscles  are  finally  affected  directly,  as  well  as  through 
the  nervous  system.  The  pupil  is  dilated  in  the  first  stage, 
probably  by  stimulation  of  the  sympathetic  ;  and  contracted  in 
the  second,  and  dilated  in  the  third  stage,  by  stimulation  and 
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paralysis  respectively  of  the  third  nerve  or  its  cerebral  centre. 
The  other  involuntary  muscles  are  less  ohviously  paralysed, 
and  the  parturient  uterus  contracts  freely  in  complete  anaes- 
thesia, with  some  loss,  however,  of  vigour  and  regularity. 

3.  Specific  uses  of  chlorofonn. — The  circumstances  under 
which  chloroform  anaesthesia  may  be  em|)loyed  are  the  follow- 
ing: (1)  In  ojierations  atlended  by  pain.  These  need  not  be 
particularised.  (2)  In  operations  where  muscular  action  or  spasm 
has  to  be  overcome  :  reduction  of  hemise,  dislocations  and  frac- 
tures ;  catheterism.  (3)  In  diagnostic  manipitlations  :  explora- 
tion of  the  abdomen  externally  and  per  rectum.  (4)  In  diseases 
attended  by  excessive  pain,  especially  biliary  and  renal  calculus. 
(5)  In  parturition,  in  certain  subjects  and  conditions,  the 
degree  of  anaesthesia  induced  being  generally  slight  until  the 
moment  of  birth.  (6)  In  spasmodic  diseases,  such  as  tetanus, 
hydi'ophobia,  urfemia,  puerperal  convulsions,  the  status  epi- 
lepticus,  severe  chorea,  and  hiccup. 

4.  Method  of  administration,  and  principal  precautions 
to  be  observed  in  chloroform  anaesthesia. — This  is  a  purely 
practical  subject,  to  be  learned  by  experience  arid  not  in  theory. 
The  student  has  frequent  opportunities  of  witnessing  the  ad- 
ministration of  ana3sthetics  by  skilled  persons,  and  he  must 
closely  and  carefully  observe  every  effect  of  the  chloroform  upon 
the  patient.  He  will  do  well  to  interpret  every  phenomenon  as 
it  arises,  such  as  mental  and  muscular  excitement,  the 
character  of  the  breathing,  the  colour  of  the  countenance,  and 
(if  possible)  the  state  of  the  pulse,  into  exact  physiological 
terms,  as  explained  above ;  as,  for  example,  stimulation  of  the 
convolutions  and  cord,  interference  with  the  respiratory  centre, 
etc.  He  will  thus  come  to  appreciate  accm-ately  the  condition 
of  the  patient  at  any  moment,  and  be  prepared  to  assist  in 
adiTumstering  anesthetics  himself.  Many  purely  practical  points 
wiU  then  have  to  be  learned  :  the  selection  of  suitable  cases  for 
anassthesia ;  the  preparation  of  the  patient ;  the  choice  of  the 
anajsthetic  and  of  an  inhaler ;  the  position  of  the  patient ; 
the  method  of  watching  the  face,  eyes,  pulse  and  respiration  ; 
the  detection  of  unfavourable  symptoms,  and  their  immediate 
treatment ;  and,  flnaUy,  the  after  ti'eatment  of  the  case  All 
these  and  other  matters  connected  with  the  administration  of 

but  briefly  refen-ed  to  in  the  foUowing  para- 

a.  Selecfion  of  cases.—ChloToiorm  must  be  given  with  great 
caution  to  the  aged  and  infii-m,  to  persons  who  are  subject  to 
attacks  of  famtness,  or  known  to  suffer  from  fatty  degeneration 
or  dilatation  of  the  heart,  to  very  fat  and  vei^  anemic 
persons,  to  epileptics,  to  chronic  di-unkards,  to  the  subjects  of 
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extensive  disease  of  the  lungs  or  respiratory  passages.  Nitrous 
oxide  gas  or  ether  must  be  preferred  ia  such  subjects,  according 
to_  the  length  of_  the  operation.  Valvular  disease  of  the  heart 
with  compensation  suggests  special  care,  but  is  not  a  contra- 
indication. Operations  on  the  mouth,  nose,  throat,  attended  by- 
possible  bleeding  into  the  glottis,  demand  special  precautions, 
whether  by  great  expedition,  special  postm-es  of  the  patient,  or 
even  previous  tracheotomy.  It  must  never  be  forgotten, 
however,  that  when  an  operation  is  absolutely  necessary,  it  can 
always  be  more  safely  performed  with  ansesthetics  than  without 
their  aid ;  and  that  before  the  days  of  ether  and  chloroform, 
many  persons  died  under  an  operation,  from  fear,  f aiatness,  and 
shock,  the  danger  from  which  is  completely  removed  or  greatly 
diminished  by  anaasthetics. 

h.  Preparation  of  the  patient. — Insensibility  is  more  rapid 
when  the  stomach  is  empty.  No  soUd  food  should  therefore  be 
given  for  at  least  six  hours  before  the  operation,  which  should, 
if  possible,  be  performed  early  in  the  morning  when  digestion 
has  been  completed  and  the  anEesthetio  is  rapidly  absorbed.  If 
the  patient  feel  faint  under  these  circumstances,  a  small  quan- 
tity of  brandy  and  water  maj'  be  given  before  operation. 
Artificial  teeth  must  be  removed.  The  respu-ation  and  pulse 
should  be  carefully  noted  before  commencing  inhalation. 

c.  Selection  of  the  anmsthetic :  pw'ity  of  the  same.  —  The 
anassthetic  agents  in  general  use  at  the  present  time  are  chlo- 
roform, bichloride  of  methylene,  ether,  and  nitrous  oxide  gas. 
Of  these,  ether  and  nitrous  oxide  are  unquestionably  to  he 
preferred,  unless  there  be  some  special  reason  to  the  contrary. 
The  purity  of  the  drug  is  best  insured  by  purchasing  it  fi-om 
well-established  makers,  and  not  by  attempting  to  test  it  for 
oneself ;  and  the  same  manufacture  should  always  be  used,  Lf 
possible.  It  may  be  advisable  to  commence  with  one  antes- 
thetic,  and  then,  as  cii'cumstances  alter  during  the  operation, 
to  change  it  for  another. 

d.  Selection  of  the  apparatus. — This  wiU  depend  on  cir- 
cumstances and  on  the  taste  and  experience  of  the  administrator. 
"Whilst  elaborate  inhalers  are  used  in  hospitals,  it  is  satisfactory 
to  know  that  the  simplest  apparatus  is  equally  safe,  such  as  a 
handkerchief  or  towel  made  into  a  cone,  care  being  taken  that 
chloroform  vapour  is  mixed  very  freely  with  air,  but  that  with 
ether,  on  the  contrary,  the  atmosphere  is  excluded  as  com- 
pletely as  possible.  A  few  capsides  of  nitrite  of  amyl  and  a 
straight  polypus  forceps  should  be  ready  at  hand. 

e.  Position  of  the  patient. — The  administrator  must  accom- 
modate himself  to  the  convenience  of  the  operator,  whose  eye 
and  hand  must  never  be  interfered  with.    If  possible,  the 
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patient's  head  should  be  placed  in  such  a  position  on  the  edge 
of  a  pillow  that  the  saliva  may  flow  from  the  mouth  instead  of 
into  the  stomach,  and  that  the  tongue  may  not  fall  back  and 
produce  dyspnoea.  It  is  essential  that  the  jiatient's  chest  and 
abdomen  should  not  be  compressed  in  the  slightest  degree  by 
clothes  or  by  the  arms  of  the  assistants,  or  confined  by  ban- 
dages. The  most  comfortable  position  for  the  patient  is  on  the 
side,  with  one  hand  and  fore-ann  beneath  the  pillow ;  and  as 
a  rule  it  is  better  to  induce  insensibility  in  this  position,  and 
afterwards  arrange  the  patient  for  the  surgeon,  than  to 
senasthetise  him  in  the  constrained  attitude  often  required  in 
operations. 

/.  Administration. — The  confidence  of  the  patient  should 
first  be  gaiaed  by  a  few  minutes'  conversation,  whilst  he  is 
reassured  as  to  the  result  and  instructed  how  to  breathe. 
When  inhalation  has  commenced,  the  administrator  must  not 
even  for  a  single  instant  cease  to  watch  the  face,  respii-ation, 
and  pulse.  The  degree  of  insensibility  necessary  for  dif- 
ferent cases  varies  gTeatly,  the  least  being  required  for  uterine, 
the  most  for  rectal  operations.  The  loss  of  the  corneal  reflex, 
and  stertorous  breathing,  are  generally  emploj^ed  as  tests  of 
insensibihty,  but  no  single  sign  can  be  rehed  upon.  The 
smallest_  possible  quantity  of  the  cbug  should  always  be  given ; 
and  patients  once  thoroughly  antesthelised  by  ether  may  be 
kept  under  its  influence  for  many  minutes  by  rebreathing  the 
air  of  expiration  loaded  with  its  vapour  mixed  with  some 
fresh  air. 

ff.  Complications  and  unfavourable  symptoms. —  Vomiting  is 
generally  preceded  by  paUor  of  the  face  or  a  few  deep  inspira- 
tions. When  it  occurs,  care  must  be  taken  that  nothing  is 
drawn  into  the  larynx ;  the  head  should  therefore  be  thi-own 
loi-ward,  and  the  mouth  opened  by  pressure  on  the  symphysis  of 
the  jaw,  or  by  inserting  a  pair  of  forceps  between  the  teeth, 
bhould  vomited  matter  be  inhaled  into  the  respiratory  passages 
fonned'    '''^^  t^^eaten,  laryngotomy  must  be  immediately  per- 

lividity  of  the  face  and  prolonged  deep  stertor  should  be 
checked  by  raising  the  shoulders  so  that  the  diaphragm  may 
descend  rnore  easily,  and  by  making  the  patient  breathe  fresh  air. 
ihe  position  of  the  head  is  to  be  changed  until  respiration  is 
more  easy;  the  vessels  of  the  head  and  neck  must  be  allowed  to 
empty  themselves  well  and  quickly  ;  and  the  mouth  may  have 
to  be  opened  to  its  fullest  extent,  which  induces  a  deep  inspi- 
rat  on,  the  following  expiratory  efEort  often  clearing  the  larynx 
and  fauces  of  tenacious  mucus  which  had  been  obstructing 'the 
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Fallor  of  the  face  is  to  be  combated  by  lowering  tbe  head 
and  shoulders  ;  if  severe,  by  dropping  the  head  over  the  end  of 
the  table.  If  this  should  not  succeed,  the  vapour  of  nitrite  of 
amyl  should  be  given. 

Shallow  breathing,  especially  if  intermittent,  should  be 
anxiously  watched;  and  if  it  increase,  artificial  respiration 
should  be  at  once  resorted  to,  on  no  account  waiting  for  the  re- 
spiration to  cease. 

A.  After-treatment. — Absolute  quiet  and  keeping  the  eyes 
closed  often  prevent  sickness  after  an  operation.  The  whole 
surface  of  the  body  being  carefully  covered  to  prevent  chill,  the 
room  should  be  cleared  of  ether  vapour  as  quickly  as  possible. 
Cough  induced  by  ether  is  often  attended  by  blood-stained 
mucus,  which,  with  these  precautions,  is  of  no  consequence. 
Food  should  not  be  given  within  two  hours  after  the  operation, 
and  for  the  iii'St  twelve  hours  should  be  entirely  cold,  and  con- 
sist chiefly  of  soups  and  jellies,  milk  being  avoided.  A  tea- 
si^oonful  of  burned  brandy  will  often  relieve  the  after-sickness, 
when  all  other  measures  have  failed. 

4.    REMOTE  LOCAL  ACTION. 

Chloroform  is  excreted  in  part,  as  such,  by  the  kidneys, 
lungs,  and  skin ;  part  is  lost  in  the  system.  No  use  is  made 
of  its  remote  effects,  although  small  doses  given  by  the  mouth 
are  said  to  increase  all  the  secretions. 


.^THER.    Ether.  C.HioO. 

A  volatile  liquid  prepared  from  Alcohol,  and  containing  at 
least  92  per  cent,  pure  ether.  C4Hi„0. 

Source. — Made  by  (1  and  2)  distilling  Eectified  Spirit  with 
Sulphuric  Acid,  purifying  with  Slaked  Lime  and  Chloride  of 
Calcium,  and  redistilling.     (1)  OaHjO  +  H2SO4  =  C,H8S04 
(sulphovinic  acid)  -j-  H^O.    (2)  CsHgSO^  +  G^Tif)  = 
+  H2SO4. 

Characters.— K  colourless,  very  volatile  liquid,  with  pecu- 
liar strong  odour  and  hot  taste.  It  is  entirely  dissipated  in 
vapour  when  exposed  to  the  air,  boils  below  105°  Fahr.,  and  is 
very  inflammable.  It  contains  8  per  cent,  of  spirit.  Specific 
gravity,  0'735. 

Impurities.— klcohol  ;  tested  by  specific  gravity. 

Dose. — 20  to  60  min. 

Preparations. 

1.  iEther  Funis. — Pure  Ether.    Ether  free  from 
alcohol  and  water. 


Source. — Made  by  shaln'ng  etlier  with  water,  separat- 
ing, purifying  by  quicklime  and  chloride  of  calcium, 
and  distilling. 

Characters. — Specific  g^a^^.ty,  0-720.  Boils  at  96" 
Fahr.    Given  by  inhalation. 

Impurities. — Alcohol  and  water ;  detected  by  specific 
gravity. 

2.  Spiritus  .aitheris. — Ether,  1 ;  Eectified  Spirit,  2. 
Specific  gravity,  0-809.    Dose,  30  to  60  min. 

From  Spiritus  jEtheris  is  prepared  : 

Tinctura  Lobeliaa  ^therea.    See  Lobelia. 
Ether  is  also  used  ia  making  Collodion  and 

Liquor  Epispasticus ;  and  in  many  pharmaceutical 

processes.   

ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

External! y.~Wh.Qn  allowed  to  evaporate,  ether  is  a  powerful 
refrigerant  and  ansesthetic,  abstracting  heat  and  depressing 
the  nerves  of  the  part.  It  is  used  in  the  form  of  Dr 
Eichardson's  spray  to  relieve  the  internal  local  pain  of 
neuralgia,  and  more  frequently  to  prevent  pain  in  minor  sur- 
gical operations,  the  parts  being  completely  frozen  in  the 
course  of  a  few  minutes  by  the  spray  of  pure  ether  from  a 
proper  apparatus.  If  the  vapour  be  confined,  or  the  ether 
rubbed  into  the  skin,  a  rubefacient  or  even  vesicant  efltect  is 
produced,  as  with  chloroform.  The  Ethereal  Extract  of 
Mezereon  and  Liquor  Epispasticus  are  powerful  vesicants  and 
counter-irritants. 

i«i«r««%._Ether  has  a  powerfully  burning,  disagreeable 
taste  and  causes  local  irritation  and  reflex  salivation  in  the 
mouth  like  cUorofoi-m.  Reaching  the  stomach,  it  acts  as  a 
local  stimulant  to  the  blood-vessels,  nerves,  and  muscular  coat, 

nS/'«.^rf    n"'    f  relieving  pain  and  sick^ 

ness  and  expelling  flatulence,  especiaUy  in  nervous  subjects. 

^etartT.^  f'*'  ''^''^^y  ^'•"^       g'-^^'rie  mucosa  upon 

the  hear  and  respiratory  organs,  as  a  powerful  systemic  stimu- 

SLhts  mgredient  of  powerful  anti-spasmodic 

nil^t  1;  f  \  presently  described.  Given  with  cod-H^•er 
d  ilw  -Ki  T"'  P^l^table  to  some  patients,  and  more 
digestible,  possibly  by  stimulating  the  pancreas. 

2.    ACTION   ON  THE  BLOOD. 

and  ^^-^         ---^^l^le  rapidity, 
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3.    SPECIFIC  ACTION  AND  USES. 

The  specific  action  of  ether  and  its  employment  as  an  ' 
ansesthetic  so  closely  agi-ee  with  those  of  chloroform  that  the 
reader  is  referred  to  the  description  of  the  latter  drug,  and  the 
differences  hetween  the  two  substances  only  requii'e  to  be  men- 
tioned here.    These  are  : 

1.  Ether  must  be  administered  nearly  pure,  say  70  per  cent, 
of  the  vapour  with  30  per  cent,  of  air ;  whilst  but  3  to  4  per 
cent,  of  chloroform  is  given,  with  97  or  96  per  cent,  of  air. 

2.  With  ether  the  stage  of  stimulation  is  more  protracted ; 
there  is  more  struggling ;  and  the  stage  of  anassthesia  is  shorter 
and  the  degree  less  profound.  Ether  is  therefore  said  to  be 
safer  than  chloroform. 

3.  Ether  depresses  the  heart  and  vessels  less  than  chloro- 
form, the  heart  contiauing  to  beat  after  respiration  has  been 
arrested  by  an  excessive  dose.  The  respiratory  centre  is  also 
less  depressed.  For  these  reasons,  also,  ether  is  called  a  safe 
anassthetic. 

4.  Ether  has  a  much  less  pleasant  smell  than  chloroform. 
In  choosing  between  ether  and  chloroform,  preference  must 

he  given  to  the  safer  anaesthetic,  and  the  use  of  ether  has  ac- 
cordingly been  much  revived  duiing  the  last  few  years.  Under 
certain  circumstances  chloroform  is  preferable,  as  in  operations 
about  the  mouth,  ether  causing  a  profuse  secretion  of  ropy 
mucus  ;  in  operations  where  a  light  or  the  cauteiy  might  come 
into  contact  with  the  ether  vapour  and  cause  an  explosion  ;  in 
operations  which  must  be  hastily  undertaken  and  completed ; 
and  in  parturition,  where  profound  ansesthesia  is  unnecessary. 
Infants  bear  cMoroform  well,  and  their  delicate  resj)uatory 
passages  are  less  irritated  by  it  than  by  the  pungent  vapour 
of  ether. 

Given  by  the  stomach  in  small  doses,  ether  increases  the 
activity  of  the  circulation  and  nervous  system — partly,  as  we 
have  seen,  by  reflex  action  from  the  gastric  wall ;  and  is  used 
as  a  powerful  and  rapidly  diffusible  stimulant  and  anti- 
spasmodic. It  is  given  largely  in  cardiac  faUirre,  faints, 
angina  pectoris,  palp)itation,  and  depression,  being  even  more 
rapid  in  its  eiieots  than  alcohol,  but  more  evanescent,  and 
of  course  less  available  in  emergencies.  Its  antispasmodic 
powers  make  it  useful  in  hysterical  and  epileptic  thi-eatenings ; 
and  in  spasmodic  cough  and  asthma  it  is  one  of  the  most 
valuable  remedies  dui-ing  the  seizui-e. 

4.    IIEMOTB  LOCAl  ACTION  AND  USES. 

Ether  is  excreted  like  chloroform,  and  to  a  certain  extent 
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increases  all  the  secretions,  but  is  not  employed  with  this  end 
in  view.  It  is  believed  by  some  to  diminish  the  liability  to 
gall  stones,  or  actually  to  dissolve  concretions  abeady  formed. 

NITROUS  OXIDE.    N^O.    {Not  Officinal.) 
Nitrous  Oxide  Gas,  Protoxide  of  Nitrogen,  "  Laugh- 
ing Gas." 

ASo2«-ce.— Made  by  heatiag  Nitrate  of  Ammonia.  ]SrH4N03  = 
NoO  +  2HoO. 

Characters. — A  colourless  inodorous  gas.  It  is  provided  for 
use  condensed  into  a  liquid,  in  strong  iron  bottles,  whence  it  is 
allowed  to  escape  into  a  caoutchouc  bag. 


ACTION  AND  USES. 
1.    ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Nitrous  oxide  gas,  administered  from  an  inhaler,  rapidly 
enters  the  circulation ;  is  absorbed  by  the  plasma  ;  converts 
the  arterial  into  venous  blood,  in  the  coiu-se  of  about  sixty 
seconds;  and  thus  produces  partial  asphyxia.  It  does  so 
apparently  by  diminishing  the  amount  of  oxygen  in  combi- 
nation with  the  red  corpuscles,  without  itself  uniting  with 
the  hcBmoglobia,  like  CO  and  NO  ;  in  this  respect  it  is  an 
"  indifferent "  gas,  like  N  and  H,  simply  taking  the  place  of  the 
oxygen,  if  this  be  completely  excluded  at  the  same  time,  and 
exerting  of  itself  no  poisonous  action  upon  the  corpuscles.  It 
must,  therefore,  be  given  pure,  i.e.  without  any  admixtui-e  of  air. 
The  effect  of  the  incipient  asj^hyxia,  and  the  use  to  which  it 
may  be  turned,  will  be  described  in  the  next  section. 

2.    SPECIFIC  ACTION  AND  USES. 

Nitrous  oxide  gas  not  only  renders  the  blood  venous,  but 
simultaneously  enters  the  nervous  centres,  upon  which  it  acts, 
first  as  a  stimulant,  and  speedily  as  an  anaesthetic.  Thus  the 
gas  produces  a  series  of  phenomena  which  can  be  resolved  into 
the  parallel  effects  of  venosity  of  the  blood  or  asphyxia,  and  a 
specific  influence  on  the  nerve  cells  of  the  convolutions.  After 
a  few  seconds'  excitement,  the  subject  for  anaesthesia  by  nitrous 
oxide  begins  to  breathe  laboriously  ;  the  mind  becomes  rapidly 
obscured  ;  and  by  the  end  of  about  sixty  seconds  consciousness 
is  lost,  the  face  may  be  livid  and  bloated  in  appearance, 
respiration  becomes  stertorous,  muscular  twitchings  occur,  the 
pulse  fails  at  the  wrist,  and  the  whole  appearance  is  alarming  to  a 
novice.    If  the  inhalation  be  now  interrupted,  perfect  recovery 
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of  consciousnesa  and  of  natural  breathing  occm-s  in  thirty  to 
sixty  seconds,  with  disappearance  of  aU  the  urgent  symptoms 
it  IS  clear  that  asphyxia  is  carried  into  the  second  stage— that 
oi  respiratory  excitement,  but  not  beyond,  neither  the  move- 
ments of  the  chest  nor  the  action  of  the  heart  being  arrestdd 
-But  even  if  these  untoward  results  should  occur,  resuscitation 
IS  easy  by  means  of  artificial  respiration;  it  is  said  even  after 
fave  minutes  in  the  case  of  rabbits.  No  attempt  to  carry  the 
asphyxia  beyond  the  second  stage  is  permissible  in  man. 

Nitrous  oxide  gas  is  extensively  used  to  produce  anesthesia 
during  operations  lasting  but  one  minute  or  less,  and  especially 
by  dental  sui-geons  dui-ing  the  extraction  of  teeth,  destruction 
oi  the  nerve,  etc.  It  must  always  be  given  pure,  by  the 
arrangement  above  described  in  the  hands  of  a  skilled  anassthe- 
tist.  The  moment  for  operating  is  best  indicated  by  stertorous 
breathing  and  twitching  of  the  muscles.  Persons  with  dis- 
eased vessels,  such  as  the  subjects  of  chronic  Bright's  disease, 
ought  not  to  take  this  anEesthetic,  which  produces  (like  aU 
asphyxiating  agents)  a  great  and  sudden  rise  of  the  ai-terial 
pressure,  likely  to  cause  rapture  within  the  brain. 

DICHLORIDE  OF  ETHIDENE.    (Not  Officinal.) 

Source. — Obtained  in  the  manufacture  of  chloral. 

Characters. — A  colourless  volatile  liquid,  with  the  odour 
and  taste  of  cMoroform.  Specific  gra\dty,  1-20.  Readily 
soluble  in  ether,  chloroform,  and  alcohol;  with  difiiculty  in 
water. 


ACTION  AND  USES. 

Bichloride  of  ethidene  is  a  general  anaesthetic,  supposed 
to  occupy  a  position  somewhat  between  ether  and  chloroform, 
but  depressing  the  heart  more  than  the  latter.  It  is  a  very  safe 
anajsthetic  in  some  animals,  but,  Like  all  its  allies,  occasionally 
causes  death  in  man.  About  4  fl.dr.  ia  the  form  of  vapour  are 
required  for  an  adult. 

^THYL  BROMIDUM.     Bromide  of  Ethyl. 
Hydrobromio  Ether.   OjHjBr.   {Not  Officinal.) 

Source. — Made  by  adding  Bromine  to  a  mixtui-e  of  Phos- 
phorus and  Absolute  Alcohol,  and  distiUing.  5C2H,.0  -\-  PBr, 
(bromide  of  phosphorus)  =  SC.HjBr  +  H3PO4  +  H2O. 

Characters. — A  colourless  liquid  with  a  powerful  fragrant 
odour,  and  a  hot  sweetish  taste.  Very  volatile ;  specific  gravity, 
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1-42.  Non-inflammable.  Eeadily  decomposes,  yielding  bro- 
mine. Freely  soluble  in  alcohol  and  ether;  very  sparingly 
soluble  in  water. 

i)os«.— 10  to  60  min. 


ACTION  AND  USES. 

Bromide  of  ethyl  acts  as  an  anaesthetic  like  chloroform  and 
ether.  For  a  time  it  was  used  in  America  and  England,  espe- 
cially in  short  painful  operations,  and  in  ophthalmic  practice, 
as  its  action  is  rapid  and  evanescent,  and  sickness  rare.  More 
than  one  death  during  or  after  its  administration  must  account 
for  its  sudden  loss  of  popularity.  It  has  also  been  given  by  the 
stomach  as  an  antispasmodic,  especially  in  convulsions. 

BICHLORIDE  OF  METHYLENE.   Chloride  of 
Mono-Chlor-Methyl.  CH2Cl2(CH2Cl.Cl). 
{Not  Officinal.) 

Source. — Obtained  from  Chloroform  by  the  action  of  nascent 
Hydrogen,  one  atom  of  which  replaces  one  atom  of  chlorine  in 
the  Chloride  of  Dichlor-methyl  (chloroform),  CHCI2.CI. 

Characters. — A  colourless  volatile  liquid,  with  an  odour 
like  chloroform.  Specific  gravity,  r344.  Soluble  in  water, 
ether,  and  alcohol. 


ACTION  AND  USES. 

Bichloride  of  methylene  acts  as  a  general  anaesthetic  very 
much  Hke  chloroform.  It  is  said,  however,  to  depress  the  heart 
even  more  than  this  substance  ;  and  it  is  now  very  seldom  used 
for  general  surgery,  but  is  the  anaesthetic  most  frequently 
employed  in  ovariotomy. 

ETHYLATE  OF  SODIUM,  Solution  of. 

{Not  Officinal.) 

Source. — Made  by  dissolving  metallic  Sodiimi  in  Absolute 
Alcohol. 

Characters. — A  brownish  syrupy  liquid. 


ACTION  AND  USES. 

Sodium  ethylate  is  a  powerful  caustic,  used  to  destroy 
small  accessible  tumours,  such  as  nsevi. 
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SPIRITUS  ^THERIS  NITHOSI.    Spirit  op 
Nitrous  Ether. 
"Sweet  Spirit  of  Nitre."    A  spiritous  solution, 
containing  nitrous  ether,  ethyl  nitrite,  C^H^lSrOj. 

-So/irce.— Made  by  distiUing  a  mixture  of  Eectified  Spirit, 
Nitric  Acid,  Sulphuiic  Acid,  and  Copper ;  and  dissolving  the 
Distillate  in  Spirit.  CoHgO  +  HNO3  +  H2SO4  +  Cu  = 
CaHgNOa  +  CuSO^  +  2H2O.  The  equation  'represents  the 
formation  of  ethyl  nitrite,  but  the  drug  also  contaias  acetic 
ether,  aldehyde,  and  acetic  acid  dissolved  in  spirit. 

Characters. — Transparent  and  nearly  colourless,  with  a 
slight  tinge  of  yeUow,  mobile,  of  an  apple-Uke  odour,  and  a 
sweetish  cooHng  sharp  taste  ;  slightly  acid  ;  uiflammable.  Sp. 
gr.,  -845. 

IiicompatiUes. — Iodide  of  potassium,  sulphate  of  iron, 
tincture  of  guaiacum,  gaUic  and  tannic  acids.  Emulsions  are 
curdled  by  its  addition. 

Impurity. — Excess  of  acid;  effervescing  much  with  NaHCOs. 

Dose.—^  to  2  fl.dr. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTIOK  AND  USES. 

In  the  stomach  spirit  of  nitrous  ether  is  a  diffusible  stimu- 
lant and  carminative,  doubtless  from  the  amount  of  alcohol 
which  it  contains. 

2.   ACTION  ON  THE  BLOOD. 

The  nitrite  of  ethyl  appears  to  produce  the  same  effect  on 
the  red  corpuscles  as  other  nitrites,  especially  diminishing 
oxygenation.    See  Amyl  Nitris. 

3.   SPECIFIC  ACTION  AND  USES. 

Although  anaesthetic  to  a  degree,  sweet  spirit  of  nitre 
chiefly  acts  upon  the  circulation  Uke  amyl  nitrite.  It  relaxes 
the  peripheral  vessels,  and  accelerates  the  heart,  but  much  less 
quickly,  less  completely,  and  more  persistently  than  the  amyl 
compounds.  Thus  it  lowers  arterial  tension,  and  causes  the 
phenomena  described  at  page  163,  only  in  a  much  less  degree. 
By  relaxing  the  renal  vessels  it  is  diuretic,  the  water  alone 
being  increased ;  by  dilating  the  cutaneous  vessels,  as  weU  as  by 
perspiration,  it  increases  the  loss  of  heat  from  the  skin.  Nitrous 
■  ether  is  chiefly  used  as  an  antipyretic  in  febrile  affections,  whore 
it  diminishes  the  heat  production  by  acting  on  the  blood,  and 
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increases  the  loss  of  heat  through  the  skin  and  kidneys.  As  a 
diuretic  it  is  useful  when  a  free  watery  flow  is  desired  to  wash 
out  the  tubules  and  passages,  and  relax  spasm  in  the  renal 
vessels,  as  in  some  cases  of  Bright's  disease  with  increased 
arterial  tension.  Probably  for  the  same  reason  it  fails  as  a 
diuretic  ru  cardiac  dropsy,  where  the  veins  demand  relief,  and 
the  arterial  pressure  is  abeady  too  low.  Being  a  dilator  of  the 
renal  vessels,  it  must  not  be  used  in  acute  inflammatory  states 
of  the  kidney.  Spirit  of  nitrous  ether  may  also  relieve  angina 
pectoris,  and  cardiac  pain  dependent  on  a  failing  and  dilating 
heart  in  chronic  Bright's  disease.  Like  other  nitrites,  it  has 
benefited  some  cases  of  dysmenorrhoea  and  of  asthma. 

4.   HEMOTE  LOCAL  ACTIOK. 

This  compound  or  its  constituents  are  chiefly  excreted  by 
the  kidneys  and  lungs.  Its  diuretic  influence  has  just  been 
described. 

iETHEE,  ACETICUS.    Acetic  Ether. 
aH,.C,H30,. 

Source.- — Made  by  (1)  distilling  Eectified  Sj)irit  with  Acetate 
of  Soda  and  Sulphm-ic  Acid ;  and  (2)  separating  the  ethereal 
liquid  by  means  of  Chloride  of  Calcium.  (1)  NaC2H302  + 
H2SO4  +  CsHgO  =  CoHg.CaHA  +  NaHSO^  +  HoO. 

Characters. — A  colourless  liquid,  with  an  agreeable  ethereal, 
somewhat  acetous  odour,  and  refi-eshing  taste.  Specific  gi-avity, 
0-91.  Neutral.  Soluble  freely  in  rectified  spirit  and  ether,  and 
in  about  12  parts  of  water. 

Dose.— 20  to  60  min. 


ACTION  AND  USES. 

Acetic  ether  is  a  stimulant  and  antispasmodic,  much  like 
ether  itself,  but  forms  more  agi-eeable  combinations  with  other 
carminatives  on  account  of  its  pleasant  odour  and  taste. 

CHLORAL  HYDRAS.    Hydrate  of  Chloral. 

C2HCI3O.H2O. 

<%!()•(;(;.— Made  from  Chloral  by  the  addition  of  Water. 
Chloral  (C2HCI3O)  is  itself  made  by  the  action  of  dried  Chlorine 
upon  anhydrous  Alcohol,  and  purifying.  Cs,H«0  +  CL  = 
C2HCI3O  +  5HC1.  ^    &       2  6    -r  8 
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Characters.  —  Colourless  crj'stals,  or  white  crystaUine 
masses,  with  a  peculiar  pungent  odour,  and  a  pungent,  rather 
bitter  taste.  Eeadily  lused  by  gentle  heat,  recrystaUising  on 
coohng  to  120".  Solubility,  very  freely  in  distilled  water, 
rectified  spirit,  and  ether ;  1  in  4  of  chloroform. 

Incompatibles. — All  alkalies. 
_    Z>»j»e«-iii«s.— Hydrochloric  acid,   detected  by  test-paper; 
oily  substances,  colom-ing  sulphuric  acid  when  dissolved  in 
chloroform. 

Dose. — -b  to  30  gr. 

Preparation. 

Synipus  Chloral.— 10  gr.  in  I  fl.dr.  Dose,  \  to  2  fl.dr. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Applied  in  weak  solution  (5  gr.  to  the  ounce  of 
■water),  chloral  hydrate  is  antiseptic;  concentrated  solutions 
are  irritant,  causing  vesication.  The  drug  is  but  little  used 
externally. 

Irdernallxj. — Tn  the  mouth  and  stomach  it  is  also  irritant 
unless  freely  diluted,  a  point  to  be  observed.  It  has  no 
specially  sedative  effect  on  the  stomach  or  bowels  like  opium, 
and  therefore  causes  neither  dyspepsia  nor  constipation. 

2.    ACTION  ON  THE  BLOOD. 

Chloral  enters  the  blood  as  such,  and  probably  leaves  it 
for  the  tissues  without  decomposition,  although  Liebreich,  who 
introduced  it  into  the  materia  medica,  contends  that  it  is 
broken  np  into  chloroform  and  formic  acid  in  the  presence 
of  the  sodium  salts  of  the  plasma.  C2HCI3O  +  NaHO  =: 
NaCHOa  +  CHCI3.  The  blood  undergoes  no  appreciable 
change. 

3.    SPECIFIC  ACTION  AND  USES. 

The  action  of  chloral  upon  the  system  so  nearly  resembles 
that  of  chloroform,  and  the  chemical  relations  of  the  two  sub- 
stances are  so  close,  that  Liebreich's  theory  is  at  first  sight 
extremely  plausible.  Chloral  chiefly  aft'ects  the  nervous 
system,  although  one  of  the  principal  dangers  connected  with 
its  use  depends  on  its  direct  action  on  the  heart.  Given  in 
moderate  doses  (20  to  30  gr.),  h}'drate  of  chloral,  after  a  very 
brief  period  of  excitement,  quiclcly  induces  drowsiness,  followed 
by  several  hours'  sound  sleep,  natural  in  its  characters  and 
refreshing  in  its  effect ;  as  a  rule,  without  consequent  confusion, 
headache,  or  drowsiness  in  healthy  individuals.     Larger  doses 
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produce  deeper  and  more  prolonged  sleep,  and  an  appearance 
of  narcosis,  the  subject  being  difficult  to  rouse  even  by  sharp 
stimulation.  Thus  far  chloral  manifestly  acts  upon  the  convo- 
lutions, either  directly  or  through  the  cerebral  circulation,  or 
both ;  and  is  a  pure  and  powerful  hypnotic.  The  larger  doses, 
however,  enable  us  to  appreciate  its  action,  like  that  of  chloro- 
form, on  the  lower  nervous  centres.  The  spinal  centres  are 
depressed,  whence  diminished  reflex  excitability  and  relaxa- 
tion of  the  muscles.  The  three  great  medullary  centres  are 
decidedly  depressed :  respiration  becomes  slow,  irregular,  and 
shallow ;  the  heart  is  weakened  (but  chiefly  in  another  manner, 
as  we  shall  presently  find) ;  and  the  vaso-motor  centre  is 
lowered  in  activity,  so  that  the  vessels  dilate  generally.  The 
peripheral  sensory  nerves  are  not  specially  afllected.  Neither 
are  the  motor  nerves,  or  the  muscles  themselves,  directly  de- 
pressed. 

Upon  these  several  effects  of  chloral  depend  at  once  its 
value  medicinall}',  and  the  drawbacks  or  even  dangers  which 
occasionally  attend  its  employment.  It  is  the  most  rapid,  and 
probably  the  most  powerful,  whilst  the  most  pure,  of  all  the  hyp- 
notics, opium  not  excepted.  It  is  therefore  extensively  used  to 
produce  sleep  and  soothe  the  cerebral  hemispheres,  in  conditions 
of  excitement,  in  insomnia  from  over-work,  distress,  maniacal 
excitement,  or  despondency,  and  in  the  early  stages  of  fevers  or 
febrile  diseases,  whilst  the  heart  is  still  strong.  It  is  especially 
valuable  in  delirium  tremens.  In  the  sleeplessness  which 
attends  or  is  caused  by  peripheral  pain,  chloral  fails,  for  an 
obvious  reason  ;  or  if  sleep  be  secured  by  a  powerful  dose,  the 
patient  wakes  to  suifering  as  before.  To  relieve  the  severe 
pain  of  neuralgia  it  is  totally  unfitted. 

Chloral  has  also  been  given  in  the  delirium  of  the  more 
advanced  stages  of  fevers  ;  to  relieve  the  distress,  dyspna-a, 
and  insomnia  of  cardiac  and  renal  disease ;  and  in  the  cough, 
spasm,  and  breathlessneas  attending  phthisis,  bronchitis,  and 
other  respiratory  affections.  The  dangers  of  the  drug  in  these 
conditions  have  been  shown  by  the  fatal  results  which  have 
followed  its  employment ;  and  the  cause  of  them  is  obvious. 
Besides  its  depressing  effect  on  the  medulla,  chloral  in  fuU 
doses  acts  as  an  intrinsic  cardiac  poison,  slowing  and  enfeebling 
the  heart  by  diminishing  the  irritability  of  its  ganglia,  and 
finally  arresting  it  in  ventricular  diastole.  At  the  same  time 
the  blood  pressure  falls  by  peripheral  paralysis  of  the  vessel 
walls,  as  well  as  from  the  interference  with  the  vaso-motor 
centre,  the  heart,  and  the  respiration ;  so  that  altogether  the 
circulation  tends  to  become  arrested.  Thus  the  relief  to  be 
obtained  from  chloral  in  the  delirium  of  fever  where  the  heart 
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is  threatening  to  fail,  and  in  organic  disease  of  the  heart, 
lungs,  or  kidneys,  is  but  temporary,  and  is  purchased  at 
serious  cost ;  for  this  purpose  the  drug  is  not  to  be  recom- 
mended. 

The  action  of  chloral  in  reducing  the  excitability  of  the 
grey  matter  of  the  cord,  and  higher  motor  ganglia,  has  sug- 
gested its  use  in  tetanus,  strychnia  poisoning,  puerperal  con- 
vulsions, hydrophobia,  sea-sickness,  and  whooping-cough.  It 
has  also  been  given  in  some  cases  of  chorea,  but  here  really 
as  a  hypnotic. 

The  exact  eiiect  of  chloral  on  metabolism  is  unknown.  It 
reduces  temperature,  chiefly  by  increased  loss  of  heat  from  the 
dilated  peripheral  vessels,  but  also  by  diminishing  the  produc- 
tion in  the  weakened  muscles,  etc.  It  must  not,  however,  be 
given  as  an  antipyretic  in  high  fever,  unless  at  the  commence- 
ment, in  strong  subjects,  on  account  of  its  depressant  action 
on  the  heart.    It  has  been  highly  recommended  in  cholera. 

4.    REMOTE  LOCAL  ACTION. 

Chloral  is  excreted  by  the  kidneys  partly  unchanged,  but 
chiefly  as  urochloraHc  acid  producing  slight  diuresis.  Pro- 
bably part  escapes  by  the  skin  also,  as  a  variety  of  eruptions 
may  attend  its  prolonged  use. 

5.    ADVANTAGES  AND  DISADVANTAGES    OE    CHLORAL;  CAUTIONS; 
CONTHA-INDICATIONS. 

It  win  be  well  to  state  here  succiuctly  the  advantages  and 
disadvantages  of  chloral  as  compared  with  morphia  (opium). 
Chloral  has  the  foUowiag  advantages:  It  acts  quickly  as  a 
hypnotic — even  more  quickly  than  morphia  subcutaneously,  and 
niore  certainly  even  when  morphia  has  failed.  After-effects, 
such  as  headache,  depression,  and  sickness  are  less  common 
from  chloral.  It  does  not  derange  the  stomach,  if  freely 
diluted ;  nor  cause  constipation,  even  when  given  for  a  long 
time.  It  may  be  more  safely  given,  in  proper  doses,  to  childi-en. 

On  the  other  hand,  chloral  has  these  disadvantaqcs : 
not  relieve  pain,  and  is  thus  greatly  inferior  to  opium  m  most 
cases  as  a  hypnotic,  and  useless  as  an  anodyne.  It  does  not, 
like  opium,  prevent  or  relieve  distress,  reflex  dyspncea,  and 
cough  due  to  heart  and  lung  disease.  Chloral  causes  excite- 
ment instead  of  quiet,  in  many  cases  of  mania,  hysteria,  and 
confirmed  alcoholism. 

Chloral  must  1  e  given  in  relatively  small  doses  to  cniloren 
and  delicate  persons ;  and  very  rarely,  as  we  have  seen,  to  the 
subiects  of  organic  disease  of  the  heart,  lungs,  and  kicbieys,_  or 
patients  suffering  from  gout.    If  it  excite  instead  of  soothing 
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the  insane  or  the  confirmed  drunkard,  it  should  not  he  perse- 
vered with ;  nor  if  it  increases  instead  of  relieving  sleepless- 
ness in  certain  individuals,  as  it  does  occasionally,  apparently 
from  idiosyncrasy.  Lastly,  chloral  must  he  prescribed  with 
gi-eat  hesitation  to  persons  who  suffer  from  constitutional 
dehility  of  the  nervous  system,  expressing  itself  in  hysteria, 
despondency,  excitability,  and  innumerable  other  forms.  Such 
subjects  very  readily  acquire  the  "  chloral  habit,"  that  is,  they 
consume  on  their  own  account  regular  and  ever  increasing 
quantities  of  chloral,  until  the  nervous  system  and  general 
nutrition  fail,  the  mind  is  demoralised,  and  the  victims  ulti- 
mately perish  like  the  drunkard  and  opium  eater. 


BUTYL-CHLORAL  HYDRAS.     Hydrate  of 

BdTTL-OhLORAL.      CrOTON-ChLORAL.  C4H3CI3O. 

{Not  Officinal.) 

Source. — Made  by  passing  Chlorine  gas  through  Acetic  Alde- 
hyde, which  is  converted  first  into  Crotonic  Aldehyde,  and  then 
into  Croton  Chloral. 

Characters. — Small  brilliant  tabular  crystals,  with  a  pungent 
odour,  much  Hke  that  of  chloral  hydrate,  and  an  aci  id  nauseous 
taste.  Solubility,  1  in  100  of  water,  freely  in  spirit,  1  in  4  of 
glycerine. 

Incompatihles. — As  of  chloral  hydrate. 

Doae. — 2  to  15  gr. 


ACTION  AND  USES. 


In  every  important  respect  the  action  of  butyl-chloral  is 
nearly  allied  to  that  of  chloral  hydi-ate,  and  it  will  therefore 
suffice  to  indicate  the  points  wherein  the  two  drugs  differ. 

Butyl-chloral  as  a  hypnotic  is  less  rapid,  less  certain,  and  less 
powerful  than  the  other,  which  is  generally  to  be  preferred  for 
this  purpose.  It  is  beheved  that  butyl-chloral  is  less  depressant 
to  the  heart,  and  therefore  that  it  may  be  given  in  insomnia 
with  cardiac  weakness  where  chloral  hydrate  would  be  inad- 
missible. We  must  accept  this  recommendation  with  groat 
caution.  The  most  important  effect  of  butyl-chloral,  peculiar 
to  Itself,  is  anaesthesia  of  the  region  of  the  trigeminus, 
that  is,  of  the  face  and  part  of  the  scalp,  preceding  the  hypnotism. 
JBut  even  this  action  has  been  disputed  by  good  authorities, 
ihe  drug  relieves  some  cases  of  tic-douloureux  and  facial 
L — 8 
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neui-algia  very  quickly ;  in  some  cases  it  fails.  It  has  been 
given  in  other  foims  of  pain  in  the  face,  such  as  toothache 
(locally) ;  in  neuralgia  of  the  limbs ;  and  in  painful  menstrua- 
tion. 


AMYL  NITRIS.    Nitrite  of  Amyl.  CsHji.NO^. 

/So«<rc«.— Produced  by  heating  Nitric  Acid  -with  Amylic 
Alcohol,  distilling,  and  purifjang  the  product. 

Characters— An  ethereal  liquid,  of  a  yellowish  colour,  and 
peculiar  pine-apple  odour.  Sp.  gr., -877.  Insoluble  in  water ; 
soluble  in  rectified  spirit,  ether,  and  chloroform. 

Impurities. — Nitric  and  hydrocyanic  acids. 

Dose. — 2  to  5  min.,  used  with  caution  as  inhalation  from 
a  crushed  capsule ;  or  ^  to  1  min.  internally,  dissolved  in  recti- 
fied spirit. 


ACTION  AND  USES. 


1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Applied  directhj  to  peripheral  nerves  and  muscles,  nitrite  of 
amyl  depresses  or  paralyses  them.  It  is  never  so  employed  m 
man.  Internally,  the  di-ug  is  seldom  given  by  the  mouth, 
except  in  cholera. 

2.    ACTION   ON  THE  BLOOD. 

Nitrite  of  amyl  is  almost  invariably  administered  by 
inhalation,  a  few  drops  being  kept  ready  for  use  m  a  glass 
capsule  (enveloped  in  cotton  wool),  which  may  be  broken 
between  the  fingers  and  thumb  when  required.  The  vapour 
instantly  enters  the  circulation  through  the  lungs,  converts  a 
certain  amount  of  hemoglobin  into  metheemoglobm,  and  thus 
interferes  with  the  oxygenating  function  of  the  red  coi-pnscles ; 
the  amount  of  oxygen  absorbed  (in  ammals)  _bemg  quickly 
lowered,  as  weU  as  the  excretion  of  carbonic  acid.  The  blood 
of  animals  killed  by  nitrite  of  amyl  is  of  a  chocolate  colour ; 
but  the  efiect  of  an  ordinary  inhalation  m  man  is  very 
transitory. 

3.    SPECIFIC  ACTION  AND  USES. 

Nitrite  of  amyl  almost  instantaneously  reaches  the  tissues, 
and  produces  striking  phenomena.  Two  to  fi^'<^. drops  inhaled 
as  directed,  immediately  produce  a  sense  of  fulness  and 
throbbing  iA  the  head  ;  flushing  of  the  face,  neck  and  trunk. 
ln°ling?ver  the  surface  generally  ;  dilatation  of  the  pupils 
i  disturbance  of  vision;   giddiness  and  unsteady  gait. 
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increased  frequency  and  force,  that  is,  paljjitation,  of  the  heart; 
visible  pulsation  of  the  carotids  ;  restlessness  and  anxiety  of 
mind.  These  symptoms  quickly  disappear,  leaving  possibly 
slight  headache.  Larger  doses  aggravate  all  the  phenomena, 
but  never  produce  unconsciousness  ;  mental  confusion,  intense 
bodUy  depression,  coldness  of  the  extremities,  and  sweats  being 
the  result,  followed  by  severe  headache  which  may  last  for 
hours.  Very  rarely  convulsions  occur  in  man  as  in  some  of 
the  lower  animals. 

The  specific  action  of  nitrite  of  amyl  proves  on  analysis  to 
be  almost  conirned  to  the  circulatory  system,  the  other  parts 
being  chiefly  involved  secondarily.  Two  distinct  effects  are 
produced  on  the  circulation ;  the  heart  is  greatly  accelerated, 
with  but  little,  if  any,  increase  of  its  force ;  the  peripheral 
vessels  are  dilated  by  relaxation  of  their  muscular  coat. 
Some  authorities  hold  that  the  cardiac  acceleration  is  due 
to  depression  of  the  cardiac  centre,  others  to  depression  of  the 
vagus  in  the  heart ;  some  refer  the  vascular  relaxation  to  the 
action  of  the  nitrite  on  the  vasor  centre  in  the  medulla,  others 
to  its  action  on  the  vaso-motor  nerves  and  muscular  walls. 
Be  this  as  it  may,  the  fact  remains  that  the  blood  pressure 
falls  to  a  remarkable  degree,  that  is,  the  resistance  to  the 
discharge  of  the  left  ventricle  is  correspondingly  diminished ; 
whilst  this  discharge  is  accomplished  much  more  frequently 
within  a  given  time.  In  other  words,  the  left  ventricle, 
under  the  influence  of  nitrite  of  amyl,  has  at  once  less  work  to 
accomplish,  and  more  force  wherewith  to  accomplish  it ;  that 
is,  is  greatly  relieved.  These  considerations  led  Dr.  Lauder 
Brunton  to  the  employment  of  the  drug  in  those  cases  of 
the  complex  class  of  disease  known  as  angina  pectoris,  in 
which  agonising  pain  in  the  breast  and  neighbourhood 
is  due  to  distension  of  the  left  ventricle,  from  its  inability  to 
empty  itself  against  the  pressure  in  the  aorta,  and  ia  which 
fatal  paralysis  of  the  heart,  or  even  rupture  of  its  walls,  is  the 
result  of  the  unequal  eflfort.  Clinical  experience  has  fully  con- 
firmed the  value  of  amyl  nitrite,  in  cases  where  spasm  of  the 
arteries  is  damming  the  blood  back  upon  the  ventricle,  the 
channels  being  instantly  opened  and  the  ventricle  rapidly 
emptied  by  the  double  efEect  of  the  drug.  The  pain  of 
the  aneurism  of  the  aorta,  and  of  other  forms  of  cardiac  disease 
and  disorder,  can  often  be  relieved  by  amyl,  but  caution  must 
be  exercised  m  the  first  trial.  Threatening  death  from  cardiac 
paralysis  m  chloroform  anesthesia,  and  sea-sickness  in  which 
the  blood  pressure  is  greatly  disturbed,  are  sometimes  success- 
tally  treated  with  amyl.  Some  cases  of  epilepsy,  accompanied 
by  spasm  of  the  cerebral  vessels  and  facial  pallor,  and  of 
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megrim  or  sick'- headache,  due  to  similar  spasm  in  tho 
trigeminal  area,  are  also  benefited  by  this  drug. 

The  refiex  irritability  of  the  cord  is  reduced  (in  animals) 
by  nitrite  of  amyl,  which  has  therefore  been  proposed  as  a 
remedy  in  poisoning  by  strychnia.  Neither  the  peripheral 
nerves  nor  the  muscles  are  affected  when  it  is  given  through  the 
blood.  Respiration  is  disturbed,  apparently  by  the  alteration 
of  the  ha3moglobin  and  circulation,  not  through  the  nervous 
system.  The  nitrite  sometimes  affords  immediate  relief  in 
asthma,  but  the  dyspnoea  may  as  quickly  return.  The  body 
temperature  falls,  from  obvious  causes. 

4.    BEMOTE  LOCAL  ACTION. 

Nitrite  of  amyl  probably  escapes  from  the  body  by  the 
urine,  which  is  decidedly  increased  in  amount,  and  may  contain 
sugar.  Both  of  these  effects  are  probably  results  of  local 
disturbance  of  the  pressure  in  the  kidneys  and  liver  re- 
spectively. 

NITRO-G  LYCERINUM.  Nitroglycerine. 
C3H5N3O9.    {Not  Officinal.) 

Source. — Made  by  dropping  Glycerine  into  a  mixture  of 
Sulphuric  and  Nitric  Acids,  washing,  and  evaporating  to  a 
proper  density. 

Characters. — An  oily  liquid,  colourless,  odourless,  with  a 
sweet  pungent  taste.  Specific  gravity,  1-60.  Slightly  soluble  in 
water  ;  fi-eely  in  fats,  oil,  alcohol,  and  ether.  Highly  explosive, 
and,  when  mixed  with  infusorial  earth,  constitutes  dynamite. 
Never  used  in  the  pure  state. 

Preparation. 

Liquor  Nitroglycerine. — 1  gr.  ra  100  min.  of  rectified  spirit. 
Dose,  5  to  2  mia. ;  in  water,  or  as  a  chocolate  tablet. 


ACTION  AND  USES. 

This  powerful  substance  closely  resembles  in  its  action  the 
nitrites  of  amyl  and  soda ;  its  activity  being  apparently  due  to 
nitrous  acid  formed  by  its  decomposition  within  the  body.  It 
is  used  for  the  same  class  of  cases,  such  as  angina  pectoris, 
chronic  heart  disease,  sea-sickness,  and  asthma  and  other  spas- 
modic disorders. 
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^THYL  lODIDTJM.  Iodide  op  Ethyl.  Hydrio- 
Dic  Ether.    CjHjI.    {Not  Officinal.) 

Source. — Made  by  adding  iodine  to  a  mixture  of  Alcohol 
and  Phosphorus,  distilling,  and  purifying.  5C2HgHO  +  PIj 
(iodide  of  phosphorus)  =  5C2H5I  +  H3PO4  +  H2O. 

Characters. — A  colourless  volatile  liquid,  with  a  peculiar 
powerful  odour,  and  a  pungent  taste.  Sp.  gr.,  1-92.  Non- 
inflammable.  Decomposed  by  light,  yielding  iodine.  Soluble 
in  alcohol  and  ether ;  very  sparingly  soluble  iu  water. 

Lose. — 6  to  20  ruin.    Inhaled  from  a  broken  capsule. 


ACTION  AND  USES. 

Iodide  of  ethyl  acts  chiefly  by  virtue  of  the  iodine  ele- 
ment, and  very  slightly,  if  at  all,  as  an  ansesthetic  ethyl  com- 
pound. It  introduces  iodine  very  rapidly  into  the  system,  and 
has  been  chiefly  used  to  stimulate  the  respiratory  passages,  and 
thus  to  act  as  an  antispasmodic  in  asthma  attended  by  scanty 
or  tough  secretion.    In  some  instances  it  gives  instant  relief. 


ACIDUM  HYDROCYANICUM  DILUTUM. 
Diluted  Hydrocyanic  Acid. 

"Prussic  Acid."  Hydrocyanic  acid,  HCN,  dis- 
solved in  water,  and  constituting  2  per  cent,  by  weight 
of  the  solution. 

Source.— K&^e  by  distilling  solutions  of  Perrocyanide  of 
Potassium  and  Sulphuric  Acid.  2K4Fe(CN)„  +  6H„S0.  — 
6HCN  +  Fe^K^fCN),  +  6KHSO4.       ^    ^        ^      '"'^^  - 

Characters.— A  colourless  liquid,  with  a  peculiar  penetrating 
odour.    Sp.  gr.,  0-997.    Faintly  acid. 

Incompatibles.— Salts  of  silver,  copper,  iron,  red  oxide  of 
mercury,  and  sulphides. 

J»7;)t<ri<ies.— Sulphuric  and  hydrochloric  acids. 

Dose. — 2  to  8  min. 

Freparation. 

Vapor  Acidi  Hydrocyanici.— 10  min.  in  1  fl.dr.  cold 
water. 

Hydrocyanic  acid  is  also  contained  in  Aqua  Lauro- 
cerasi.    See  also  Amygdala  Amara,  page  239. 
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ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  VSES. 

Externally. — ^Applied  for  a  time  to  the  skin,  dilute  hydro- 
cyanic acid  causes  numhness,  directly  depressing  the  sensory 
nerves.  It  is  used,  largely  dUuted,  to  relieve  itching,  hut  must 
iiot  he  employed  where  the  surface  is  raw  from  scratching,  as 
it  is  readily  ahsorhed  by  wounds. 

Internally,  it  produces  a  peculiar  mixed  sensation  on  the 
mouth  and  throat,  and  acts  as  a  sedative  to  the  nerves  of  the 
stomach.  It  is  in  common  use  to  relieve  pain  and  arrest 
vomitiag  in  painful  dyspepsia,  ulcer  of  the  stomach,  oardialgia, 
and  reflex  or  other  nervous  cases,  e.g.  in  phthisis  and 
pregnancy.  The  specific  action  of  the  drug  on  the  medulla,  to 
be  presently  described,  doubtless  assists  its  local  effect  upon 
the  gastric  nerves  in  producing  these  results. 

2.   ACTION  ON  THE  BLOOD. 

Hydrocyanic  acid  enters  the  blood  very  rapidly  from  all 
parts,  especially  the  lungs,  and  produces  an  important  change 
on  the  red  corpuscles.  If  freely  given,  it  converts  the  blood  of 
the  veins  first  into  a  bright  arterial  colour,  and  then  into  a  deep 
black,  the  former  change  arresting  the  oxygenating  function  of 
the  corjDuscles,  the  latter  destroying  them.  "When  studied  in 
drawn  blood,  these  effects  are  found  to  be  due  partly  to  reduc- 
tion of  the  oxyhasmoglobin,  the  oxygen  being  replaced  by 
cyanogen,  forming  cyano-haemoglobin ;  and  partly  to  tinion  of 
the  cyanogen  with  oxyhasmoglobin,  making  cyano-oxyhamo- 
globin.  Thus  changed,  blood  does  not  give  up  oxygen  to 
oxydisable  bodies,  e.g.  the  guaiacum  reaction  cannot  be  ob- 
tained. These  effects  of  hydrocyanic  acid  on  drawn  blood 
must  not  be  too  readily  applied  to  the  circulating  fluid  within 
the  body,  where  its  action  in  medicinal  doses  is  chiefly  local 
and  specific. 

3.    SPECIFIC  ACTION  AND  USES. 

Hydrocyanic  acid  rapidly  enters  the  tissues,  and  acts 
chiefly  upon  the  nervous  structures.  Considerable  doses  cause 
giddiness,  faintness,  nausea,  a  constricted  feeling  in  the 
chest,  headache,  mental  confusion,  disturbed  breathing,  slow- 
ing of  the  pulse,  and  muscular  debility.  Larger  doses  aggravate 
these  symptoms,  and  produce  great  dyspnoea  and  other  signs  of 
asphyxia ;  whilst  in  still  larger  quantity  it  is  familiar  as  one  of 
the  most  swift  and  deadly  of  poisons.  Analysis  proves  that 
this  drug,  whilst  depressing  all  nervous  tissues,  acts  first 
and  chiefly  upon  the  respiratory  centre,  which  is  briefly  excited 
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and  then  depressed,  leading  to  weak  respirations  with  long 
P'luses,  dyspnoea,  convulsions,  and  finally  death  by  asphyxia. 
Simultaneously,  the  afferent  hranchea  of  the  respiratory  nerves 
are  depressed,  especially  if  the  acid  be  inhaled ;  and  reflex 
respiratoi-y  acts  are  arrested.  The  vaso-motor  centre  is  tem- 
porarily stimulated,  and  the  blood  pressure  rises,  but  it  falls 
again  suddenly  and  greatly.  The  cardiac  centre  is  the  most 
resistant  of  the  three,  but  it  also  is  depressed,  so  that  the 
action  of  the  heart  becomes  less  frequent  and  powerful. 
Although  at  the  same  time  the  nervo-muscular  structures  of 
the  heart  are  depressed,  the  heart  continues  to  beat  in 
animals  poisoned  with  prussic  acid,  after  the  respiration  and 
other  functions  have  ceased.  The  convolutions  are  depressed, 
causing  stupor,  ending  in  unconsciousness ;  but  this  effect  may 
be  secondary  to  the  disturbance  of  respiration.  The  cord  is 
also  lowered  in  activity.  The  peripheral  sensory  nerves  are  but 
little  affected  by  the  internal  use  of  the  drug,  compared  with 
its  effect  upon  them  locally.  The  motor  nerves  and  muscles  are 
depressed  by  repeated  small  doses  of  dilute  hydrocyanic  acid, 
the  influence  extending  downwards. 

The  chief  specific  use  of  this  drug  is  to  allay  dry,  useless 
cough,  by  its  action  on  the  respiratory  centre  and  the  afferent 
nerves,  in  phthisis,  pertussis,  and  asthma.  In  phthisis  it  also 
checks  the  tendency  to  cough  and  vomit  induced  by  food. 
As  a  cardiac  sedative,  it  is  employed  in  the  palpitation,  paia, 
and  distress  brought  on  by  dyspepsia,  where  again  it  fulfils  a 
double  indication.  Its  general  sedative  effect  on  the  nervous 
system  has  suggested  its  use  ia  epilepsy,  chorea,  hysteria,  and 
tetanus,  but  with  very  doubtful  benefit. 

4.    KBMOTE  LOCAL  ACTION. 

The  mode  of  excretion  of  hydrocyanic  acid  is  stiU  ob- 
scure. Probably  it  escapes  ia  part,  as  it  enters  in  part,  by  the 
lungs  ;  and  some  of  it  is  supposed  to  be  thrown  out  as  formate 
of  ammonia. 

TRIMETHYLAMIN.  Propylamin.  (Ifot  Officinal.) 

An    ammonia   compound,  in  which    the  thre 
atoms  of  hydrogen  are  replaced  by  methyl,  ]SrC3H9= 
N(CH3)3,  dissolved  in  water. 

Source. — Obtained  from  herring  brine  by  distillation.  It  is 
also  contained  in  cod-liver  oil  and  in  various  plants. 

Characters. — Trimethylamin  contains  10  to  20  per  cent,  of 
the  ammonia  compound ;  is  colourless,  with  a  very  disagTeeable 
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smell  and  taste  ;  alkaline ;  miscible  with  water.  Propylamin 
is  another  name  for  impure  trimethylamin. 
2)ose.— 20  to  60  min. 


ACTION  AND  USES. 

'Externally,  trimethylamin  is  a  local  irritant.  Internall;/, 
it  lowers  the  frequency  of  the  heart,  the  blood-pressure,  and 
the  temperature.  It  was  for  a  time  helieved  to  be  specially 
valuable  in  acute  rheumatism,  but  is  now  very  seldom  used. 

ACIDUM    CAEBOLICUM.     Carbolic  Acid, 
Phenic  Acid,  Phenol,  Phenylic  Alcohol. 
CeH^HO. 

An  acid  obtained  from  coal-tar  oil  by  fractional 
distillation  and  purification. 

Characters.  —  Colourless,  acicular  crystals ;  hygroscopic  ; 
with  a  tarry  odour  and  burning  taste.  Becomes  and  remains 
fluid  on  addition  of  6  per  cent,  of  water.  SolubUity,  1  in  15 
of  water,  1  ia  1|  olive  oU,  in  1  of  glycerine.  It  does  not 
redden  blue  litmus  paper. 

Dose. — 1  to  3  gr. 

Preparations. 

1.  Glycerinum  Acidi  Carbolici. — 1  to  4. 

2.  Suppositoria  Acidi  Carbolici  cum  Sapone.— 1  gr. 

in  each. 

Sodse  Sulphocarbolas.— Sulphocarbolate  of  Soda.  XaC, 
H6SO4H2O.    [Not  Officinal.) 

Source. — Sulphocarbolic  acid  is  formed  by  direct  union  of 
Carbolic  and  Sulphuric  Acids.  The  Sulphocarbolate  of  Soda 
'    by  neutraUsing  Sulphocarbolic  acid  with  Carbonate  of  Soda. 

Characters.  —Whitish  odomiess  lumps  of  minute  colourless 
rhombic  prisms.   Soluble  in  water. 

Dose.—IQ  to  60  gr. 


ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— T^iB  principal  action  and  uses  of  carbolic  acid 
in  disease  depend  upon  its  influence  on  fermentation  and  de- 
composition, which  ai-e  intimately  associated  with  many  patho- 
logical processes.    When  this  influence  is  studied  apart  from 
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the  body,  we  find  that  most  organised  ferments  (fungi,  bacteria, 
infusoria)  are  readily  deprived  of  their  characteristic  powers  by 
solutions  of  carbolic  acid;  whilst  chemical  ferments,  such  as 
pepsin  and  ptyalin,  are  much  less  reacUly  affected.  At  the  same 
time  the  products  of  decomposition,  which  are  almost  invariably 
foul-smelling,  ajre  deodorised  by  the  phenol.  The  exact  modus 
operandi  ia  aU  these  cases  is  still  unknown,  as  are  also  the 
nature  of  the  processes,  and  the  relation  of  organisms  to  them. 
Be  the  explanation  what  it  may,  the  power  of  carbolic  acid,  or 
of  any  substance  which  can  thus  arrest  molecular  processes 
imiversally  at  work  in  physiology  and  pathology,  must  be  said 
to  be  enormous,  both  in  itseM  and  La  its  effects. 

Carbolic  acid  is  extensively  employed  in  the  antiseptic 
method  of  the  treatment  of  wounds,  associated  with  the  name  of 
its  introducer.  Sir  J oseph  Lister.  A  6  per  cent,  solution  in 
water  serves  as  a  spray  to  cleanse  instruments,  and  to  wash  the 
skin  of  the  part  before  operation.  A  2|  per  cent,  watery  solution 
is  used  to  purify  sponges  and  the  hands  of  the  operator,  and  as 
a  lotion.  Dissolved  in  oHve  oil  (1  to  10,  1  to  20,  1  to  60,  or  stUl 
weaker),  or  1  part  of  carbolic  acid  with  7  parts  of  castor  oil 
and  8  of  almond  oU,  it  is  used  for  lubricating  catheters,  or  as  a 
special  dressing.  Carbolic  acid  gauze  consists  of  imbleached 
cotton  gauze  medicated  with  half  its  weight  of  a  mixtm-e  of 
carbolic  acid  (1),  resLu  (4),  and  paraffin  (4). 

Coming  to  its  physiological  action  proper  on  the  human 
tissues,  we  find  that  carbolic  acid  is  a  local  irritant  to  the  skin, 
causing  burning  pain,  anassthesia,  and  finally  a  caustic  effect 
with  formation  of  a  white  hard  eschar.  It  may  therefore  be 
apphed  to  poisoned  wounds  and  foul  ulcers  ;  and  La  dilute 
solutions  is  a  stimulating  as  well  as  a  disinfecting  wash  to 
wounds  and  discharging  mucous  sui-faces  or  cavities,  in  the 
form  of  a  lotion,  injection,  or  gargle.  It  also  relieves  some 
forms  of  itching  and  inflammatory  skLn  diseases,  and  is  used 
with  success  La  ringworm,  where  it  destroys  the  vegetable 
organisms. 

Apart  from  the  body,  carbolic  acid  is  extensively  used  as 
a  general  disinfectant. 

Internally.— the  form  of  vapour,  carboUc  acid  is  stimu- 
lant and  disinfectant,  and  is  used  in  ulceration  of  the  throat  and 
lungs  (phthisis,  dUated  bronchi,  gangrene,  etc.),  much  impor- 
tance havmg  lately  been  attached  to  it  in  the  so-called  "  anti- 
septic treatment  of  phthisis.  In  the  stomach  and  bowels  it  is 
a  powerful  irntant  poison  in  large  doses ;  in  moderate  quantity 
It  arrests  lermentative  changes  in  the  gastric  contents  in  cases 
ot  dilatation  of  the  viscus.  Two  other  points  may  be  noted  in 
this  connection ;  first,  that  carbolic  acid  unites  with  sulphates 
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to  form  Bulphocarbolates,  •wHch.  suggests  the  use  of  soluble 
sulphates  as  antidotes  in  poisoning  by  the  drug ;  and  secondly, 
that  phenol  is  a  natural  product  of  the  intestine  or  its  contents. 

2.    ACTION  ON  THE  BLOOD. 

Carbolic  acid  is  rapidly  absorbed  from  the  unbroken  skin, 
mucosse,  wounds,  subcutaneous  tissues,  respiratory  passages,  and 
stomach  ;  and  for  a  considerable  time  can  be  found  in  the  blood 
unchanged.  Here  it  steadily  disappears,  by  conversion  into 
compounds  from  which  it  may  be  again  derived ;  uniting,  for 
example,  with  sulphates,  as  already  described.  The  blood  is 
dark  and  slow  to  coagulate  after  poisoning  by  the  drug. 

3.    SPECIFIC  ACTION  AND  USES. 

The  action  of  carbolic  acid  on  the  organs  is  of  little  in- 
terest to  the  therapeutist.  It  is  foimd  in  them  chiefly  as 
phenol-yielding  compounds ;  and  its  effects  in  man  are  chiefly 
those  of  an  irritant  jpoison.  The  heart  first  falls  and  then  rises 
in  frequency,  from  disturbance  of  the  cardiac  centre.  The  blood 
pressure  rises  at  first,  returns  to  the  normal,  and  faUs  after  a 
fatal  dose.  Dyspnoea  ensues,  also  central  in  origin.  Convulsions 
occur  in  the  lower  animals  thi-ough  the  cord,  then  paralysis  and 
collapse.  The  voluntary  muscles  are  not  affected  by  carbolic 
acid,  but  the  pupil  is  contracted.  Sensibility  is  not  reduced  by 
internal  administration  of  the  drug.  The  temperature  falls 
slightly  after  medicinal  doses,  but  may  rise  in  cases  of  dangerous 
absorption  from  dressings.  Cai-boUc  acid  has  been  given 
internally  in  fevers,  it  is  said  with  good  results,  but  is  little 
used  in  this  country  for  such  a  purpose.  It  may  temporarily 
relieve  diabetes. 

4.    BEMOTE  LOCAL  ACTION. 

Carbolic  acid  and  its  products  rapidly  leave  the  body,  chiefly 
by  the  urine.  But  little  of  it  can  be  recovered  imchanged,  for 
(1)  part  is  lost  in  the  system,  being  probably  converted  into 
oxalates  and  carbonates;  (2)  part  appears  as  sidphocarbohc 
acid  (C5H5.H.SO4)  in  combiaation ;  (3)  part  is  constituted  by 
an  obscure  compound ;  and  (4)  the  remainder  appears  to  give 
rise  to  a  peculiar  oLLve-green,  brown,  or  grey  discoloration  of 
the  urine,  which  is  famUiar  to  sui-geons.  It  is  important  to 
note  that  this  change  in  the  urine  bears  no  definite  relation  to 
the  amount  of  carbolic  acid  in  the  blood,  or  the  danger  of 
poisoning.  Fainting  and  collapse  are  the  principal  symptoms 
of  its  excessive  absorption  from  a  wound  or  thi-ough  the  sldn, 
with  or  without  rise  of  temporatiu-e.  Disappearance  of  the 
sulphates  from  the  urine,  easily  ascertained  by  ordinaiy  tests,  is 
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a  sure  indication  of  danger.  Albuminuria  is  sometimes  in- 
duced. 

Carbolic  acid  also  leaves  the  body  by  the  saliva,  which  is 
increased,  and  it  stimulates  the  flow  of  sweat  although  it  is 
not  found  ia  it. 

Besorcin.  (iVb<  Officinal.) — A  derivative  of  car- 
bolic acid  by  various  processes. 

Characters. — White  tabular  lustrous  crystals,  with  a  weak 
odour  like  carbolic  acid,  and  a  sweetish,  somewhat  pungent 
taste.    Solubility,  1  in  2  of  water  ;  1  in  20  of  olive  oil. 

Dose. — 5  to  30  gr.  every  two  hours,  or  single  doses  of  60 
gr.  at  long  intervals. 


ACTION  AND  USES. 

Bxternally. — Eesorcin  is  antiseptic  and  disinfectant,  with- 
out being  irritant,  in  ordinary  solutions  (2  to  10  per  cent.)  It 
has  been  used  as  a  dressing  for  aU  kinds  of  sores  and  wounds. 

Internally. — It  passes  rapidly  through  the  system,  and  is 
excreted  unchanged  in  the  urine  by  the  end  of  one  hour.  It 
causes  diaphoresis,  and  reduces  the  temperature  and  pulse  for 
a  time  in  conditions  of  fever ;  but  has  no  influence  on  the  normal 
body  heat.  E.xcessive  doses  causa  trembling,  singing  in  the 
ears,  deafness,  and  mental  disturbance.  It  has  been  used  as  an 
antipyretic  in  fevers  of  every  kind,  and  is  said  to  be  specially 
useful  in  ague  ;  but  the  cbug  is  still  on  its  trial. 

CliinoUii.  OoHjN.  {Not  Officinal.)— A  derivate 
of  Cinchona  Bark,  whence  its  name.  Now  made  synthe- 
tically, or  by  the  action  of  glycerin  on  nitro-benzol  and 
amlLne,  ia  the  presence  of  a  dehydrating  agent. 

Characters.  —  A  colourless,  oily-like,  highly  refracting 
liquid,  with  a  pecuhar  odour.  It  forms  salts  with  acids,  of 
which  the  tartrate  is  used,  occurring  in  lustrous  crystals,  soluble 
m  water. 

Dose.— 01  chinolin,  3  to  10  min. ;  of  the  tartrate,  5  to 
15  gr.   


ACTION  AND  USES. 

Chmolin  is  antiseptic  and  disinfectant  externally.  In- 
ternally, it  IS  an  antipyretic,  like  resorcin,  and  has  been  used 
for  the  same  class  of  cases. 
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Kairin.  [Not  Q^cwmZ.)— A  pale-buff  powder,  with 
a  disagreeable  bitter  and  somewhat  aromatic  taste.  It 
is  made  from  phenol. 

Dose. — 5  gr.  every  hour;  or  15  to  20  gr.  in  single  doses. 


ACTION  AND  USES. 

Kairin  is  antiseptic,  disinfectant,  and  especially  anti- 
pyretic, like  the  two  preceding  substances,  to  which  it  is  closely 
allied. 

Fuchsine — Magenta  Dye.  {Not  Officinal.) — 
An  aniline  product  occurring  in  brilliant  beetle- 
coloured  needles,  forming  an  intense  deep-red  solution 
with  water. 

Dose. — I  to  4  gr. 


ACTION  AND  USES. 

Fuchsine  passes  through  the  blood  and  tissues,  and  colours 
the  urine  and  feces.  It  has  been  said  to  reduce  the  amovmt  of 
albumen  in  some  cases  of  Bright' s  disease. 

Creasotiim— Creasote. — A  product  of  the  dis- 
tillation of  Wood  Tar. 

Characters. — A  liquid,  colourless  or  with  a  yellowish  tinge, 
a  strong  empyreumatic  odour,  and  burning  taste.  Soluble, 
sparingly  in  water ;  freely  in  alcohol,  ether,  and  glacial  acetic 
acid.    Sp.  gT.,  1-071.    Coagulates  albumen. 

/»zpi(ri<2/.— Carbolic  acid ;  detected  by  becoming  solidified 
by  coohng. 

j)ose_ — 1  to  3  drops,  with  mucUage  or  bread  crumb. 
Composition.— Creosote  is  not  a  simple  body,  but  a  variable 
compound  of  Guaiacol,  C7H8O2,  and  Kreasol,  C8Hi|,02. 

Preparations. 

1.  Mistura  Creasoti.— Creasote,  16  min. ;  glaciai  acetic  acid, 

16  min. :  spirit  of  juniper,  30  min. ;  syrup,  1  fl.oz. ; 
water,  15  fl.oz.    Dose,  1  to  2  fl.oz. 

2.  Unguentum  Creasoti.— 1  in  9. 

3.  Vapor  Creasoti.— 12  min.  in  8  fl.oz.  of  boiling  water. 
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ACTION  AND  USES. 

The  action  of  creasote  is,  practically  spealiing,  the  same 
as  that  of  carbolic  acid,  to  which  the  student  is  referred. 
Before  the  latter  came  into  general  use,  creasote  -was  not 
unfrequently  employed  for  the  same  purposes  internally  to 
which  carbolic  acid  is  now  put ;  but  the  uncertainty  of  its 
composition  and  strength,  as  a  complex  product,  renders  it 
inferior  to  phenol  in  this  respect. 

The  Unguentum  is  employed  in  dry  skin  diseases.  The 
Vapor  is  disinfectant  and  deodorant  in  phthisis,  chronic  bron- 
chitis, gangrene,  and  other  diseases  of  the  lungs  attended  by 
foul  discharges.  A  combination  of  creasote,  iodine,  and  various 
volatile  substances  such  as  ether,  chloroform,  and  spirit,  has 
lately  become  popular  as  a  constant  inhalation  in  phthisis.  The 
Mistura  Creasoti  is  intended  chiefly  as  a  remedy  in  vomiting, 
especially  when  this  is  due  to  pyloric  obstruction,  dilatation  of 
the  stomach,  and  the  development  of  fermentation ;  but  it  has 
also  been  recommended  in  the  vomiting  of  pregnancy,  hysteria, 
and  sea-sickness. 

A  specific  and  remote  local  eifect  has  lately  been  claimed 
for  creasote,  when  given  by  the  stomach,  namely,  as  a  dis- 
infectant and  deodorant  in  phthisis  with  antipyretic  and  healing 
properties. 

lODOFORMUM.  Iodoform.  CHI3.  {Not  Officinal.) 

Source. — Made  by  the  action  of  Iodine  on  a  hot  solution  of 
Carbonate  of  Soda  in  Diluted  Alcohol.  C,H„0  -I-  81  -)-  3Na  CO, 
=CHl3  +  NaCHO^  +  5NaI 2H,0  +  3CO2. 

Characters. — Small  lemon-coloured  lustrous  crystals,  with 
a  powerful  and  persistent  safEron-like  odour,  and  an  unpleasant 
sweetish  taste.  Insoluble  in  water  ;  soluble  freely  in  fixed  and 
volatile  oils  and  ether.  It  contains  more  than  90  per  cent,  of 
iodine. 

Dose. — \  to  3  gr.  or  more. 

Preparations. 

Iliiguentum  lodoformi  (U.S.P.).— 1  to  9  of  benzoated  lard, 
lodoformum  Prfficipitatum.— An  impalpable  yeUow  powder. 
Iodoform  Wool.— Absorbent  Cotton  Wool,  containing  10  per 
cent,  of  iodoform.   

ACTION  AND  USES. 
1.    IMMEDIATE  LOCAL  ACTION  AND  USES. 

Iodoform  is  an  antiseptic  and  disinfectant,  but  destroys 
organisms  less  readily  than  carbolic  acid.  It  is  a  very  powerful 
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deodorant.  Applied  to  the  human  tissues,  it  produces  little  or 
no  irritation. 

Iodoform  is  used  to  cleanse  foul  ulcers,  especially  of  vene- 
real origin ;  and  maj'  possibly  have  a  special  effect  on  strumous 
ulceration.  It  has  also  heen  extensively  applied  as  an  anti- 
septic dressing  to  healing  wounds,  the  best  forms  being  the 
wool  and  the  ointment.  Sometimes  iodoform  gauze  has  been 
employed.  Iodoform  bougies  for  insertion  into  the  urethra  and 
OS  uteri  have  not  given  satisfaction.  A  powder  of  iodoform 
diluted  with  quinine  or  bismuth  is  a  valuable  insufflation  ia 
ozoena  and  ulcers  of  the  mouth  and  throat. 

2.  ACTION  ON  THE  BLOOD,   SPECIFIC,  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

Iodoform  is  occasional^  absorbed  from  wounds,  causing 
sickness  and  fever,  restlessness  and  delirium  in  some  subjects, 
drowsiness  and  collapse  in  others.  Iodine  is  possibly  set 
free  in  the  blood,  appearing  in  the  urine  as  iodide  of  sodium. 
Iodoform  has  been  used  in  an  endless  variety  of  diseases  inter- 
nally, but  unfortunately  with  no  special  benefit. 

Petrolatum  (U.S.P.)  —  Petroleum  Ointment, 
Vaseline.    {Not  Officinal.) 

Source. — Obtained  from  American  petroleum  by  distiUiiig 
off  the  lighter  portions  and  purifying  the  residue. 

Characters. — A  yellowish  semi-solid  fat-like  mass,  trans- 
parent, odourless,  tasteless,  neutral.  Insoluble  in  water ;  freely 
soluble  in  fixed  and  volatile  oils. 


ACTION  AND  USES. 

Vaseline  cannot  become  rancid  or  imtant  to  the  slnn,  and, 
being  readily  miscible  with  many  active  substances,  such  as 
the  phenol  compoimds  and  alkaloids,  is  indicated  as  a  valuable 
basis  for  ointments  instead  of  lard.  Its  chief  disadvantage  is 
the  low  point  at  which  it  melts,  and  its  consequent  tendency 
to  spread  through  the  dressings.    It  is  now  extensively  used. 
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THE  VEGETABLE  KINGDOM. 


EANUNCULACE^. 
Aconiti  Folia — Aconite  Leaves. — ^The  fresh 
leaves  and  jBowering  tops   of  Aconitum  Napellus. 
Gathered  when  about  one-third  of  the  flowers  are  ex- 
panded, fi'om  plants  cultivated  in  Britain. 

Characters. — Leaves  smooth,  palmate,  divided  iato  five 
deeply  cut  wedge-shaped  segments ;  exciting  slowly,  when 
chewed,  a  sensation  of  tingling.  Flowers  numerous,  irregular, 
deep  hlue,  in  dense  racemes. 

Aconiti  Radix— Aconite  Eoot. — The  dried 
root  of  Aconitum  Napellus.  Imported  from  Ger- 
many, or  cultivated  in  Britain.  Collected  in  the  winter 
or  early  spring  before  the  leaves  have  appeared. 

Characters.- — Usually  from  one  to  three  inches  long,  not 
thicker  than  the  finger  at  the  crown,  tapering,  hlackish-brown, 
internally  whitish.  A  minute  portion,  cautiously  chewed, 
causes  prolonged  tingling  and  numbness. 

Substance  rcsemblirig  Aconite  Root :  Annoracea.  {See  page  202.) 

Composition. — The  active  constituent  of  aconite  is  aconitia 
or  aconitin,  C^^K^^'NOy,  an  amorphous  or  crystalline  alkaloid, 
forming  salts  with  acids.  The  names  of  pseud-aconitiu, 
napellin,  nepallin,  napalin,  aconollin,  etc.,  have  been  given  to 
other  more  or  less  identical  active  principles  obtained  from  the 
same  plant  or  its  botanical  allies.  They  are  combined  with  a 
peculiar  acid,  aconitic  acid. 

Preparations. 

A.  Of  the  Leaves  : 
1.  Extractum  Aconiti.— A  green  extract.    Dose,  1  to  2  gr. 
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B.  Of  the  Root : 

1.  Tinctura  Aconiti. — 1  in  8  of  spirit.    Dos",  5  to  10  min. 

2.  Linimentum  Aconiti. — 1,  in  1  of  spirit,  with.  camphor. 

3.  Aconitia.— An  alkaloid  obtained  from  aconite  root.  Made 

(1)  by  dissolving  the  alcoholic  extract  of  the  powdered 
root  ra  water  ;  (2)  Precipitating  the  impure  aconitia  by 
ammonia;  (3)  Extracting  the  dried  precipitate  with 
ether,  dissolving  ia  diluted  sulphuric  acid,  again  precipi- 
tating with  ammonia,  and  purifying. 

Characters. — See  Composition.    Not  given  internally. 
Preparation. 

Unguentum  Aconitiae. — 1  in  60. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— k^^ii^d^  to  the  sldn,  or  an  exposed  mucous 
membrane,  aconite  affects  the  termiaations  of  the  sensory 
nerves,  causing  tiagHng,  foUowed  by  numbness,  and  lowering 
the  sensibility  of  touch  and  temperature.  It  is,  theretore, 
used  to  reUeve  paia  due  to  disorder  of  the  peripheral  nerves, 
especiaUy  certain  forms  of  neuralgia,  and  acute  and  chrome 
rheumatism.    The  aconitia  ointment  must  be  employed  with 

caution.  .  .  •  j.      i  „ 

Internally.— Kco-nite  and  acomtia  cause  an  intensely  aciid 
sensation  on  the  tongue,  foUowed  by  persistent  tingling  aiid 
numbness.  A  sense  of  warmth,  pam,  and  sickness  foUow  its 
admission  to  the  stomach  in  fuU  doses. 

2.  ACTION  ON    THE  BLOOD. 

Aconitia  enters  the  blood,  and  thence  finds  its  way  to  the 

3.  SPECIFIC  ACTION  AND  USES. 

Medicinal  doses  of  aconite,  taken  in  close  succession, 
reduce  the  frequency,  force,  and  tension  of  the  pulse  ;  flusli 
and  moisten  the  skin;  and  increase  the  amount  of  unne 
Larg^doses  cause  a  sense  of  illness  and  muscular  weakness 
"crLin-"  "tingling,"  "numb"  sensations  generaUy,  but 
esSuy  on  the  Up^,  face,  and  extremities,  ending  m 
Shesi;  and  disturbances  of  ^dsion,  hearing,  and  conscious- 
Bess  On  Analysis,  it  is  found  that  the  heart  is  briefly  acceler- 
ated and  then  reduced  in  frequency  through  the  nerves  its 
force 's  then  reduced,  by  direct  action  on  the  nervo-muscular 
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structures ;  and  finally  the  cardiac  action  becomes  more  fre- 
quent, iiTegular,  and  more  and  more  feeble,  tending  to  cease 
in  diastole.  The  blood  pressure  falls  continuously,  partly  from 
cardiac,  partly  from  vaso-motor  depression.  Eespiration  is 
slowed  and  deepened,  with  spasmodic  irregularity  of  rhythm, 
and  finally  is  arrested  after  poisonous  quantities.  The  skin 
is  stimulated,  perspiration  becoming  abimdant.  The  kidneys 
are  also  stimulated,  the  fluids  and  solids  of  the  urine  being 
increased  in  amount.  The  temperature  falls  steadily.  The 
muscular  weakness  appears  to  be  primarily  due  to  depression 
of  the  motor-nerve  endings;  but  this  condition  extends  to 
the  cord.  The  brain  itself  is  not  directly  affected,  and  even 
in  cases  of  poisoning  by  aconite,  consciousness  is  preserved 
almost  to  the  end.  The  sensory  nerves  are  probably  paralysed 
from  their  periphery  inwards  by  the  internal,  as  by  the 
external,  administration  of  the  drug. 

_    _  Such  being  the  specific  action  of  aconite,  its  use  is  obviously 
indicated  in  the  treatment  of  two  conditions,  namely,  fever  and 
pain.    The  cardio-vascular  excitement,  the  dry  skin,  the  high 
temperature,  and  the  scanty  secretions  of  fever,  will  aU  be  re- 
lieved by  this  cbug.    For  this  purpose  the  tincture  is  given  in 
small  and  closely  repeated  doses,  say  1  minim  in  water  every 
lo,  20,  or  30  minutes,  the  effect  being  watched.  Acute 
tonsillitis,  bronchitis,  pleurisy,  and  febrile  conditions  attendino- 
other  local  mflammations,  have  been  treated  with  aconite  the 
eftect  being  to  control  the  urgent  symptoms,  relieve  the  dis- 
tress of  the  patient,  and  even  to  cut  short  the  disease.  Some 
ot  the  symptoms  of  scarlatina  and  measles  may  be  similarly 
aUeviated.  The  powerfully  depressant  action  of  aconite  on  the 
circulation  altogether  forbids  its  use  as  an  antipyretic  in 
Jieart  disease,  and  suggests  caution  in  its  employment  in  aU 

In  neuralgia  and  other  painful  afiections  connected  with  the 
nerves  and  muscles,  aconite  may  be  given  internally  instead  of 
bemglocaUy  applied;  facial  neuralgia  with  spasm  {tie-douloureux) 

"'^'"^•''^  ^y.^*-  t^^'^e  <=a«es,  also,  the 
t  ncture  should  be  given  m  minim  doses,  repeated  three  or  four 
times  m  an  hour,  and  the  effect  watched. 


4.  REMOTE  LOCAL   ACTION   AKD  USES. 

is  probably  excreted  by  the  kidneys,  and,  as  we 
The  .tl^^l^l- .f'"'^'"'  ^^'^  ^^tivity  of  their  secretion. 
nnl!^r  "l."^  ^^"^  sweat-glands  and  the  occasional  appear- 
ance of  an  eruption  suggest  that  it  also  leaves  the  body  by  the 

M— 8 
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Podopliylli  Radix— Podophyllum  E.00T. — 
The  dried  rliizome  o£  Podophyllum  peltatum.  Im- 
ported from  North  America. 

Characters. — In  pieces  of  variable  length,  about  two  lines 
thick,  mostly  wrinkled  longitudinally,  dark  reddish-brown 
externally,  whitish  within,  breaking  with  a  short  fracture; 
accompanied  with  pale  brown  rootlets.  Powder  yeUowish-grey, 
sweetish  in  odour,  bitterish,  subacrid  and  nauseous  in  taste. 

Composition. — The  active  principle  of  the  rhizome  is  the 
resin,  which  is  really  a  compound  of  several  resinous  bodies. 

Preparation. 
1.  Podophylli  Eesina.— Eesin  of  PodophyUia. 

Source. — Made  by  extracting  with  spirit,  and  precipitating 
in  acidulated  water. 

Characters.— A  pale  greenish-brown,  amorphous  powder, 
soluble  in  rectified  spirit  and  in  ammonia. 

Dose. — i  to  1  gr. 


ACTION  AND  USES. 

Externally,  podophyUin  possesses  no  local  action ;  but  if 
applied  to  a  wound,  it  enters  the  blood  and  exerts  its  specific 
efi:ect  as  a  purgative.  . ,  ,    ^      v  i- 

Internally,  podophyUin  causes  a  bitter  acnd  taste,  salivation, 
irritation  of  the  stomach,  nausea,  coUc,  and  after  ten  or  frs^elve 
hours  a  free  watery  motion.  This  purgative  effect  appears  to 
be  due  to  stimulation  both  of  the  musciUar  coat  and  ot  the 
elands  of  the  intestine,  as  well  as  to  increase  of  the  biliary  flow. 

PodophyUin  is  used  entirely  as  a  purgative.  One-grain 
doses  are  given  to  produce  free  evacuation  of  the  bowels  in 
severe  constipation  or  portal  congestion.  A  dose  ol  g  to  t 
grain  may  be  employed  as  an  ingredient  of  habitual  laxative 
niUs  It  is  a  useful  cholagogue  when  mercurials  are  contra- 
indicated.  PodophyUin  must  not  be  given  alone,_  on  account 
of  its  griping  tendency,  but  combined  with  a  carminative  such 
as  hyoscyamus,  beUadonna,  or  cannabis  indica  The  compara- 
tive slowness  of  its  action  must  also  be  remembered. 

lilAGNOLIACE.^. 
Illiciiim  Amsatum— Star  Anise.— The  oil 
distilled  in  China  from  the  fruit  forms  part  of  the 
Oil  of  Aniseed  of  the  Pharmacopceia.    See  Uleiun 
Anisi.    N.O.  Umbelliferse. 
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Acta;a  Kacemosa.  Ciinicifiug'a.  {Not  Offi- 
cinal.) —  The  rhizome  and  rootlets  of  Cimicifuga 
i-acemosa  (Acttea  racemosa)  Black  Snake-root  or  Black 
Cohosh.    From  the  United  States. 

Characters. — Ejiotted  heads,  with  numerous  fine  brittle 
rootlets ;  odour  faint ;  taste  somewhat  bitter,  astringent,  and 
acrid,  not  unlike  opium. 

Composition. — Cimicifuga  contains  a  volatile  oil,  two  resins, 
tannin.    The  active  principle  is  still  uncertain. 

Dose.— 20  to  30  gr. 


ACTION  AND  USES. 

In  moderate  doses  black  snake-root  is  bitter;  in  larger 
doses  it  slows  the  heart  and  raises  the  blood  pressure  liJce 
digitalis ;  finally  it  is  excreted  iu  the  uriae,  and  increases  the 
activity  of  the  skin,  kidneys,  and  generative  organs. 

Cimicifuga  is  used  as  a  stomachic  ;  in  diseases  of  the  heart ; 
and  in  rheumatism,  bronchitis,  uterine  disorders  and  sperma- 
torrhoea, in  which  its  remote  stimulant  action  is  occasionally 
valuable.    It  has  been  much  lauded  in  chorea. 


MENISPEEMACEiE. 
Calumbse  Katlix— Calumba  Eoot. — The  root, 
cut  transversely  and  dried,  of  Jateorrhiza  Calumba 
and  Miersii.     From  the  forests  of  eastern  Africa, 
between  Ibo  and  the  Zambesi. 

Characters. — Slices,  flat,  cii-cular,  or  oval,  about  two  inches 
m  diameter,  and  from  two  to  four  lines  thick,  softer  and 
thmner  towards  the  centre,  greyish-yellow,  bitter.  A  decoc- 
tion, when  cold,  is  blackened  by  the  solution  of  iodine. 

_  Composition.—Calnvo.'ba  contains  a  non- nitrogenous,  bitter 
principle,  calmnbin,  CjjHjjO^,  crystaUising  in  white  needles : 
an  alkaloid,  Jcricriw,  CjoHj^NO^;  ealicmbic  acid,  G^^-K^Or,  33 
per  cent,  of  starch  ;  but  no  tannin. 
Dose. — 5  to  20  gr. 

Preparations. 

1.  Extractum  CalumbsB.— Aqueous.    8  in  1.    Dose,  2  to  10  gr. 

2.  Infusum  CalumbaB.— 1  in  20  of  cold  water.    Dose,  1  to  2  fl.oz. 

3.  Tinctura  Calumbae.— 1  in  8.    Dose,  J  to  2  fl.dr. 

Calumba  is  also  an  ingredient  of  Mistura  Eerri  Aromatica. 
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ACTION  AND  USES. 

Calumba  is  the  first  of  the  large  and  important  group  of 
bitter  substances  or  bitters,  whiuh  we  meet  with  in  the 
materia  medica,  and  •will  therefore  be  fully  discussed  as  the 
type  of  this  class  of  remedies.  Under  the  head  of  the  other 
bitters,  such  as  quassia  and  gentian,  fresh  description  of  their 
action  and  uses  will  be  unnecessary,  and  reference  will  simply 
be  made  to  the  present  accovmt.  So  with  the  action  and  uses, 
as  hitters,  of  the  alkaloids  (strychnia,  quinia,  etc.),  and  the 
aromatic  bitters,  including  orange,  lemon,  cascarilla,  etc. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Calumba  and  other  bitters  are  antiseptic  and 
disinfectant  to  a  degree,  arresting  decomposition  and  fermenta- 
tion.   They  are  not  used  for  this  purpose. 

Internally. — Taken  into  the  mouth,  bitters,  as  their  name 
implies,  stimulate  the  nerves  of  taste,  and  thus  induce  several 
general  reflex  effects,  of  the  first  importance  in  digestion.  (1) 
The  saliva  is  increased,  and  therewith  its  solvent  and  digestive 
influence  on  the  food  ia  the  mouth,  as  well  as  its  stimulant 
action  on  the  gastric  secretion  ;  (2)  The  vessels  and  glands  of  the 
stomach  are  excited  through  tlie  central  nervous  system,  and 
the  gastric  secretion  is  ihus  increased  in  a  second  way;  an 
effect  wliich  is  heightened  if  the  bitter  be  aromatic,  and  relish 
given  bj'  the  pleasant  flavour. 

Reaching  the  stomach,  calumba  and  other  bitters  stimulate 
digestion  in  a  third  way,  by  acting  upon  the  gastric  nerves  and 
causing  a  sensation  closely  resembling  hunger.  This  rouses 
the  appetite,  and  if  food  be  taken  within  a  few  minutes,  the 
other  efiects  just  described  aflcord  the  means  of  digestmg  it. 
As  in  the  mouth,  the  action  of  bitters  in  the  stomach  is  greatly 
assisted  by  aromatics  (essential  oils)  and  alcohol  (contained  m 
tinctm-cs).  Like  these  substances,  bitters  also  stimulate  the 
local  cii-culation,  and  produce  a  remote  effect  on  the  heart  and 
systemic  vessels,  raising  the  blood  pressure,  and  thus  acting  as 
"  general  tonics."  They  wUl  also  exert  a  certain  controlhng 
efi^ect  on  any  decomposition  or  fermentation  which  may  be  set 
up  in  the  stomach.  When  given  in  excess,  or  for  a  long  tmic, 
bitters  will  manifestly,  for  every  reason,  tend  to  ii-ritate  the 
stomach  and  induce  indigestion.  ,,1^1, 

Calumba  and  bitters  in  general  pass  slowly  along  the 
intestines,  moderating  decomposition,  and  slightly  stimulating 
peristalsis  when  they  contain  tannin,  wHch  many  of  them  do. 
'I'hey  arc  not  cholagogue. 


Fare/ra. 
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TliG  uses  of  calumba  and  other  bitters  internally  deijeud 
on  the  actions  just  described.  They  are  of  great  value  as 
stomachics,  and  much  employed  in  rousing  gastric  digestion  in 
■itomc  dyspepsia,  where  the  appetite  and  the  abiHty  to  dio-est 
have  been  diminished  or  lost,  as  in  anaimia,  convalescence  from 
acute  diseases,  m  persons  exhausted  by  over-work  whether 
nieutal  or  bodily,  and  in  the  subjects  of  chronic  constitutional 
diseases,  such  as  phthisis  and  syphilis.  In  such  cases,  bitter 
mtusions  form  the  best  vehicle  for  acid  or  alkaline  stomachics 
as  tJio  case  may  require,  combined  with  an  aromatic  tinctui-e' 
winch  renders  the  mixture  much  more  agTceable  and  active, 
iheir  use  must  not  be  continued  too  long  without  intermission  ■ 
they  must  not  be  given  in  too  concentrated  a  form;  and  they 
must  be  employed  with  caution,  or  entirely  avoided,  in  cases 
of  dyspepsia  attended  by  much  pain,  vomiting,  mucous  secre- 
tion, as  weU  as  m  oi;g-anic  disease  of  the  stomach.  Calumba 
IS  one  of  the  least  irritant  of  aU  bitter  stomachics 

vnl„:     ^'*r  °°  ^^"^  ^""'e^^      doubt  adds  to  their 

value  in  indigestion,  as  they  remove  flatulence  and  promot^ 
evacuation.  _  Some  forms  of  diarrhea  are  relieved  by  ca  umba 
\\  hether  given  by  the  mouth  or  as  enema,  bitter  inf^usTons  are 
anthelmintic,  preventmg  and  destroying  the  thread-worm 

2.  ACTION  ON  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE  LOCAL 


ACTION. 


Whether  bitters  possess  any  direct  action  on  the  blood 
or  tissues  beyond  those  just  described,  is  uncertain  S 
^nd^reot  elfect  on  the  system  is  manifestly  great  of  ^he 
&st  importance  therapeutically,  as  they  are  the  mea^of  intro 
du  mg  m  0  the  blood  an  increased  amount  of  nut^nt  mZ' 
whikt^h  '  ^""^  l^itters  are  tonics,  invigorating  tSe  Tody 
gt   b?i^^^^^^^^^  Vr''-\  of  treatment  whiS 


marked  often  incom  Jnf„      y^l^OT^sh-grey,  porous,  ^vith  well- 
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Composition. — Pareirca  root  contains,  amongst  other  ingre- 
dients, an  active  principle,  pelosin,  believed  to  be  identical 
with  beberia. 

Incompatibles. — Persalts  of  iron,  salts  of  lead,  and  tincture 
of  iodine. 

Freparationa. 

1.  Decoctum  Pareirse.— 1  in  13J.    Dose,  1  to  2  fl.oz. 

2.  Extractum  Pareirae.— Aqueous.  16  in  1.  Dose,  10  to  20  gr. 

3.  Extractum  Pareirse  Liquidum.— 1  in  1.    Dose,  J  to  2  fl.dr. 


ACTION   AND  USES. 


The  physiological  action  of  Pareira  is  imperfectly  known, 
but  it  is  believed  to  possess  mild  bitter  and  laxative  efiEects, 
and  to  be  a  moderately  active  diuretic. 

Empirically,  it  is"  used  in  inflammatory  afEections  of  the 
urinary  tract,  from  the  pelvis  of  the  Hdney  downwards,  being 
held  to  relieve  pain,  reduce  initation,  and  promote  healing  and 
cessation  of  muco-purulent  discharge.  The  extract  is  given 
along  with  the  decoction  to  increase  its  strength ;  not  alone. 

Cocculus  Indicus.  {Not  Officinal.)-— The  fruit 
of  Menispermum  cocculus,  the  Cocculus  indicus  plant. 
From  the  East  Indies. 

Characters.— A  smaU  dark  brown  berry  containing  a 
yellowish  reniform  seed.  . 

Composition.— The  active  principle  of  cocculus  is  a  bitter 
neutral  substance,  picrotoxine,  C.HioOj,  in  coloui-less  crystals, 
neutral,  soluble  with  difficulty  in  water.  It  is  united  with 
menispermie  or  cocculinic  acid,  and  other  prmciples. 

J)ose  of  JFicrotoxin. — to  gr. 

ACTION  AND  USES. 
Externally,  cocculus  or  picrotoxin,  in  the  form  of  a  dilute 
ointment,  very  carefully  appUed  to  the  unbroken  surface, 

"^^^^i^ito-MflS^picrotoxin  is  a  very  powerful  agent,  especially 
stimulating  the  spinal  cord  and  medulla,  and  causing  violent 
smsms  of  the  flexors,  and  intoxication  in  large  dosc^.  It  has 
been  chiefly  used  in  the  night-sweating  of  phthisis,  and  in 
chronic  nervous  diseases. 


Opium. 


PAPAYERA.CE^. 
Papaveris  CapsuIaB  —  Poppy    Capsules.  — 
The  nearly  ripe  dried  capsules  of  the  White  Poppy, 
Papaver  somniferum.    Cultivated  in  Britain. 

CAa»-Bc«(!)-s.— Globular,  two  or  three  inches  in  diameter, 
crowned  by  a  sessile  stellate  stigma. 

Composition. — Poppy  capsi.iles  contain  a  little  opium  and 
woody  fibre  ;  the  seeds  a  bland  oil.    See  Opium. 

Preparations. 

1.  Decoctum  Papaveris. — 1  in  10. 

2.  Extractum  Papaveris.— Aqueous.    3  in  1.  Dose,  2  to  5  gr. 

3.  Syrupus  Papaveris.— 1  in  nearly  2|.    Dose,  1  fl.dr. 


ACTION  AND  USES. 

The  action  of  poppy  capsules  is  the  same  as  that  of  opium, 
but  much  weaker.  The  warm  decoction  is  a  favourite  anodyne 
fomentation.  The  extract  and  syrup  are  uncertain  remedies,  and 
opium  preparations  are  in  every  respect  preferable. 

Opium — Opium. — The  juice,  inspissated  by  spon- 
taneous evaporation,  obtained  by  incision  from  the 
unripe  capsules  of  the  Poppy,  Papaver  somniferum. 
Gro\vn  in  Asia  Minor. 

Characters. — Irregular  lumps,  weighing  from  four  ounces 
to  two  pounds  ;  enveloped  in  the  remains  of  poppy  leaves,  and 
generally  covered  with  the  chaffy  fruits  of  a  species  of  rumex ; 
when  fresh,  plastic,  tearing  with  an  irregular  slightly  moist 
chestnut-brown  surface,  shining  when  rubbed  smooth  with  the 
finger,  having  a  peculiar  odour  and  bitter  taste. 

Test. — This  is  a  modification  of  the  process  for  making 
hydrochlorate  of  morphia.  {See  page  186.)  100  gr.  of  opium 
ought  to  yield  at  least  6  to  8  gr.  of  morphia. 

Faric<i«s.— There  are  two  varieties  of  ofiBcinal  opium, 
Smyrna  opium,  and  that  of  Constantinople.  1.  Smyrna, 
Turkey,  or  Levant  opium  is  the  best.  It  occurs  in  irregular 
rounded  or  flattened  masses,  seldom  more  than  two  pounds  in 
weight,  enveloped  ia  poppy  leaves,  and  sm-rounded  with  the 
fi;uits  or  seeds  of  a  species  of  rumex.  Good  Smyrna  opium 
yields  about  8  per  cent,  of  moi-phia.  2.  Constantinople  opiimi 
is  of  veiy  uncertain  quality,  generally  ioJerior  to  Smyrna.  It 
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is  found  in  cakes,  either  large  and  u-reg-ular,  or  small  and 
lenticular,  covered  with  a  poppy  leaf,  and  marked  with  its  mid- 
rib, hut  without  I'umex  seeds.  It  smells  much  less  strongly 
than  Smyrna  opitun.  Besides  the  two  officinal  varieties,  there 
are  found  in  the  market  Egyptian  opium,  in  round  flattened 
cakes  of  a  reddish  hue,  with  vestiges  of  a  leaf ;  Persian  opium 
in  sticks  or  lumps ;  Indian  opium  in  haUs,  enveloped  in  poppy 
leaves,  or  in  cakes  ;  and  French  and  English  varieties. 

Impurxtxes  (chiefly  adulterations). — Opium  is  often  soft 
fi-om  excess  of  water,  which  causes  gTeat  variation  in  the 
strength.  Stones,  fruits,  leaves,  etc.,  may  be  detected  by 
filtering  a  decoction ;  and  starch  by  the  iodine  test.  The 
officinal  test  is  intended  to  ascertain  the  amount  of  morphia  in 
specimens  which  are  pure  but  of  doubtful  richness. 

Composition. — Opiimi  contains  (1)  certain  alkaloids  ;  (2)  two 
neutral  substances  ;  (3)  two  organic  acids  ;  (4)  water,  resin,  gum, 
extractives,  odorous  principles,  and  other  constituents  of  plants. 
The  important  components  are  as  follows  : 


Parts 
in  100 
Parts. 

Constitu- 
tion. 

Eeaction. 

1.  Morphia  

5  to  20 

C17H19NO, 

Alkaline 

2.  Codeia   

up  to  '6 

CisHaiNOa 

Alkaline 

3.  Thebaia  or> 
Paramorphia  J 

up  to  '3 

C19H21NO3 

Alkaline 

4.  Opiauin  ...  ~\ 

5.  Cryptopia  ( 

6.  MetamorpMa  C 

7.  Papaveriua  J 

•5  to  1 

C23H05NO5 
C20H21NO4 

Alkaline 
Alkaline 

8.  Narcotin 

4  to  6 

C22H23NO7 

Alkaline 

9.  Narcein   

upto-02 

C23H29NO9 

Neutral 

10.  PorphjToxin ... 

11.  Laudanin 

CsaHssNOs 

12.  Meconin  

•08  to -3 

C10H10O4 

Neutral 

13.  Meconic  Acid 

4  to  8 

C7H4O7 

Acid 

14.Thebolactic  Acid 

Probably 
Lactic  Acid 

Acid 

Characters. 


See  below. 
(  White  octahedra 
1  orrhombic  prisms, 
r  "White  plates,  with 
i  acrid  styptic 
(.  taste. 


White  needles, 
r  Shining  prisms; 
!    tasteless,  odour- 
C  less. 

rFine  white 
!  needles ;  odour- 
(,   less,  bitter. 


f  White  needles ; 
t  odourless,  acrid. 
J  White  crystalline 
\    pearly  scales. 


General  chemical  characters,  He-actions,  and  Incompatihlcs. — A 
fluid  (watery  or  spirituous)  preparation  of  opium  reddens  litmus 
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paper  (free  meconic  acid)  ;  gives  a  deep  red  colour  with  per- 
cMoride  of  iron  (meconic  acid)  ;  precipitates  with,  acetate  and 
suhacetate  of  lead,  nitrate  of  silver,  zinc,  copper,  and  arsenic 
(meconates,  sulphates,  and  colouiing  matter) ;  a  precipitate 
with  tincture  of  galls  or  astringent  preparations  (tannates  of 
morphia  and  codeia) ;  and  becomes  turbid  with  fixed  alkalies, 
and  the  carbonates,  alkaline  earths,  and  ammonia  (precipitated 
morphia  and  narootin). 
Dose. — 1  to  2  gr. 

Treparations. 

1.  Emplastnim  Opii. — 1  in  10. 

2.  Extractum  Opii.— Aqueous.    2  of  opium  in  1.    Dose,  \  to 

1  gr. 

From  Extractum  Opii  are  prepared  : 

a.  Extractum  Opii  Liquidum. — Made  by  digesting 
the  Extract  in  water,  and  adding  spirit.    1  of  opium 
i.e.  J  of  extract,  in  10.    Dose,  10  to  40  min.  ' 

b.  Trochisci  Opii.— gr.  of  Extract  in  each.  Dose, 
1  to  2.  ' 

S'cY*"^™  Opii.— I  of  Extract,  i.e.  1  of  opium,  in 
10  o±  bherry,  with  Cmnamon  and  Cloves.  Dose,  10  to 
40  min. 

3.  Pilula  Plumbi  cum  Opio.— Opium,  1 ;  Acetate  of  Lead,  6 

Coniection  of  Eoses,  1.    1  in  8.    Dose,  4  to  8  gr. 

4.  Pilula  Saponis  Composita.— Opium,  1;  Hard  Soap  4 

water,  q.s.    1  in  6.    Dose,  3  to  5  gr. 

5.  Pulvis  Opii  Compositus.— Opium,  3;  Black  Pepper  4 

Grmger,  10;  Caraway,  12;  Tragacanth,  1.    1  in  10. 
Dose,  2  to  6  gr. 

From.  Fuhis  Opii  Compositvs  is  prepared  : 

a.  Confectio  Opii.— Compound  Powder  in  Syrup 
1  of  opium  m  40.    Dose,  5  to  20  gr. 

6.  Pulvis  IpecacuanhsB  Compositus.— Dover's  Powder.  Opium 

1 ;  ipecacuanha,  1 ;  Sulphate  of  Potash,  8.  1  in  lo' 
Dose,  5  to  16  gr.  ,  ^  ^u. 

From  Dover's  Powder  is  prepared: 

Tr..."'  ^^["la  Ipecacuanhas  cum  S cilia,.  —  Compound 
Ipecacuanha  Powder,  Squill,  Ammoniacum,  and  Tr  eacle. 
I  oi  opium  m  23.    Dose,  5  to  10  gr. 

7.  Pulvis  Kino  Compositus.-Opium,  1;  Bono,  15;  Cinnamon, 
„   „  ,  .•    ^  "1  20.    Dose,  5  to  20  gr. 

cLKL?°'".o"°",^°^^OP*°--Opi^°>'l;  Aromatic 
OhaLc  Towder,  39.    1  in  40.    Dose,  10  to  40 
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9.  Suppositoria  Plumbi  Composita.— Opiiim,  Acetate  of  Lead, 

Benzoated  Lard,  WHte  Wax,  and  Oil  of  Theotroma. 
1  gr.  in  each. 

10.  Tinctura  Opii.— "  Laudanum."   Opium,  \\ ;  Proof  Spirit, 

20.    1  gr.  in  14|  min.    Bose,  5  to  40  min. 

From  Tinctura  Opii  arc  prepared  : 

a.  Enema  Opii.— Tincture,  \  fl.dr. ;  Mucilage  of 
Starch,  2  oz.    For  one  enema. 

h.  Linimentimi  Opii. — Equal  pariis  of  Tincture  and 
Soap  Liniment. 

11.  Tinctura  Opii  Ammoniata.—"  Scotch  Paregoric."  Opium, 

Saffron,  Benzoic  Acid,  Oil  of  Anise,  Strong  Solution  of 
Ammonia,  and  Spii-it.    1  in  96.    Dose,  \  to  1  fl.dr. 

12.  Tinctura  Camphorae  Composita.— Opium,  Benzoic  Acid, 

Camphor,  Oil  of  Anise,  Proof  Spirit.  |  gr.  m  1  fl.di-. 
Dose,  15  to  60  min. 

13.  Unguentum  Gallae  cum  Opio.— Opium  and  Omtment  oi 

GaUs.    1  in  14|. 

From  Opium  is  made  : 
MorpliiBE  Hydrochloras.— Hydrochlorate  of  morphia. 
C17H19NO3.HCI.3H0O.  .        ^    .  ,1, 

Source.— Ma.dehj  (1)  precipitatmg  and  rejectmg  the 
meconic  acid  and  resins,  by  addiug  a  solution  of  chlonde 
of  calcium  to  a  concentrated  cold  watery  mfusion  ot 
opium  ;  (2)  evaporating  the  solution  (contauung  hydjo- 
chlorates  of  the  alkaloids),  pressing  to  remove  colom-mg 
matter,  exhausting  with  boiling  water,  flltermg,  and 
pressing  again;  (3)  repeating  process  (2)  until  solution 
is  nearly  colourless;  (4)  completmg  decolonsation  by 
digesting  with  charcoal  and  filteiing ;  (5)  precipitatog 
morphia  by  ammonia,  washing,  diflusing  m  water,  dis- 
solving in  hydrochloric  acid  and  crystaUismg  out. 

Characters.— White  acicular  prisms  of  silky  lustre ; 
soluble  ia  water  and  ia  spirit.  . 

Incompatibles.— The  alkaline  carbonates,  hme-water, 
Baits  of  lead,  ii'on,  copper,  mercury,  and  zmc,  liquor 
arsenicaUs,  and  aH  astriagent  vegetables. 

JDose.—^  to  i  gr. 
a.  Liquor  Morphia  Hydrochloratis.-Solutionof  HydrocUorate 
of  Mmnhia     4  OT.  in  1  A-oz.  of  a  mixtm-e  of  Spirit, 
Water,  W  DHut^d  Hydrochloric  Acid.    Dose,  10  to  60 

min.  ,       .  , 

J  Suppositoria  Morphise.—i  gr.  in  each. 

c.  sSositoria  Morphia  cum  Sapone.-|  gr.  m  each. 
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d.  TrocMsci  Morphiae. —  ^  gT.  in  each. 

e.  Trocliisci  Morphiae  et  Ipecacuanhse. —  3V  gr.  -with  ^  gr. 

Ipeoacuanha  in  each. 

From  MorphicB  Sydrochloras  is  made  : 
ITIoi'phise   Acetas. — Acetate  of  Morphia.  CiyHigNOs. 
C2.H4O0. 

Source. — -Made  by  precipitating  morphia  from  a 
solution  of  the  hydi-ochlorate  by  means  of  ammonia,  dis- 
solving in  acetic  acid  and  water,  and  evaporating-. 

Characters. — A  white  powder,  soluble  in  water  and 
in  spirit. 

Dose. — \  to  \  gr. 

a.  Injectio  Morphise  Hypodermica. — Hypodermic  Injection  of 
Morphia.  1  gr.  acetate  in  12  min.,  made  by  freshly  pre- 
paring the  acetate  as  above,  but  without  evaporating. 
Dose,  hypodermically,  1  to  6  min. 

^.  Liquor  Morphise  Acetatis. — Solution  of  Acetate  of  Morphia. 
4  gr.  iu  1  fl.oz.  of  Spii-it,  Water,  and  Diluted  Acetic 
Acid.    Dose,  10  to  60  min. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Opium  is  very  generally  believed  to  be 
anesthetic  and  anodyne  when  applied  to  the  unbroken  skin, 
and  the  emplastrum,  linimentum,  fomentations,  and  other  pre- 
parations are  used  to  relieve  the  pains  of  neiu-algia,  lumbago, 
abscess,  etc.  It  is  doubtful,  however,  whether  morphia  can  bo 
absorbed  by  the  unbroken  skin,  and  the  benefit  derived  from 
these  applications  may  be  referable  to  the  spu-it,  resins,  and  heat. 
Wounds,  ulcers,  and  exposed  mucous  sm-faces  readily  absorb 
opium,  which  is  used  in  painful  ulcers,  conjunctivitis,  and 
sinular  diseases.  It  is  occasionally  given  by  the  endermio 
method,  especiaUy  m  the  epigastric  region.  Hypodermic  in- 
jection IS  a  most  valuable  means  of  administeiing  morphia 
when  a  spociaUy  rapid  or  local  effect  is  desu-ed,  or  when  the 
stomach  is  irritable  or  iuaccessible. 

Intm-nally.—O^iwD.  has  a  peculiar  taste,  is  quickly  ab- 
Borbed  by  the  mucous  membrane,  and  exerts  an  action  upon  the 
nioutH,  which,  although  in  part  specific  and  in  part  remote,  is 
c±Liefly  an  umnediate  local  one.  A  fuU  medicinal  dose  renders 
the  mouth  dry  and  the  tongue  foul,  fi-om  diminution  of  the 
secretions  with  thickness  of  the  voice  and  some  thirst.  On 
entering  the  stomach  opium  may  cause  sickness,  fi'om  brief 
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irritation  of  the  nerves,  but  sensibility  is  quickly  reduced, 
hunger  and  pain  relieved  or  removed ;  appetite,  gastric  secre- 
tion, and  digestive  activity  diminisbed ;  and  the  afferent  im- 
pressions which  give  rise  to  vomiting  an-ested,  so  that  direct 
emetics  -will  no  longer  act.  Anorexia,  nausea,  and  sickness 
may  occur-  as  sequclm  ol  the  same  or  larger  doses. 

These  effects  of  opium  on  the  stomach  have  a  double 
bearing  in  therapeutics.  First,  they  indicate  that  it  has  a 
constant  tendency  to  derange  digestion.  Secondly,  it  is  a 
powerful  means  of  relieving  gastric  pain  and  vomiting,  what- 
ever their  cause,  but  especially  in  the  acute  catarrh  which 
remains  as  the  effect  of  irritant  food,  alcohol,  or  poison,  after 
these  have  been  removed  ;  in  ulcer,  "chi-onic,"  or  malignant; 
and  in  reflex  sickness,  due  to  disease,  initation,  or  operation,  in 
some  other  part  of  the  abdomen.  In  chronic  dyspeptic  pain  it 
is  manifestly  contra-indicated. 

The  action  of  opium  on  the  intestine  is  distinctly  sedative, 
although  very  brief  primary  stimulation  may  sometimes  be 
recognised.  Both  the  sensible  and  insensible  impressions  from 
the  mucous  membrane  are  diminished  or  arrested  by  medicinal 
doses.  Pain  is  prevented  or  relieved,  the  secretions  are  less 
abundant,  and  peristalsis  is  more  feeble  or  an-ested ;  the  total 
result  being  anodyne  and  astringent.  Opium  is  therefore  a 
most  valuable  remedy  for  unnatui-al  frequency  of  the  bowels, 
as  in  simjile  diarrhoea,  dysentery,  the  fii-st  stage  of  cholera, 
the  ulceration  of  typhoid  fever  and  tuberculosis,  and  iiritant 
poisoning.  In  all  such  cases,  however,  it  must  be  employed 
with  the  cautions  to  be  afterwards  insisted  on,  and  in  most 
instances  it  is  best  prescribed  as  an  addition  to  other  astrin- 
gents such  as  chalk,  lead,  and  tannic  acid  in  its  many  forms ; 
the  amount  of  opium  being  a  minimum,  but  stiU  suflicient  to 
assist  the  less  powerful  di-ugs.  It  has  the  further  advantage  of 
relieving  abdominal  pain.  Even  infants  (see  cautions,  page  197) 
may  thus  be  treated  for  diarrhoea  with  the  greatest  benefit. 

Opium  is  of  still  greater  service  in  paralysing  the  bowels 
in  hernia,  intestinal  obstruction,  peritonitis,  and  visceral  per- 
forations, ruptui-es,  and  wounds.  The  drug  must  be  freely  and 
continuously  given  in  such  cases,  until  natui-e  or  art  can  afford 
relief. 

Given  by  the  rectum,  as  the  enema  or  suppository,  opiiun 
relieves  local  pain,  diaiThoea,  dysentery,  and  spasm  of  the 
rectum  or  neighbouring  parts,  sets  the  pehic  organs  at  rest 
after  operations,  and  prevents  u-ritabUity  of  the  rectimi  by 
nutrient  enemata.  The  dose  of  opium  by  the  rectum  should  be 
haK  as  much  more  as  by  the  mouth.  A  trace  of  morphia  is 
excreted  unabsorbcd  in  the  fajcea. 
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2.   ACTION  ON  THE  BLOOD. 

Morphia  enters  the  circulation  less  quickly  than  some 
other  alkaloids,  although  the  first  traces  of  the  drug  are 
rapidly  discovered  in  the  blood.  Thus  its  full  action  is 
comparatively  slowly  developed,  and  solid  opium  continues  to 
exert  local  effects  even  in  the  colon,  portion  by  portion  of  the 
morphia  being  absorbed  into  the  vessels.  The  red  corpuscles 
are  said  to  be  reduced  in  size  indirectly,  possibly  through 
slowing  of  the  circulation  and  want  of  oxygen. 

3.    SPECIFIC  ACTION. 

After  administration  morphia  may  be  found  in  all  the 
organs,  which,  probably  without  exception,  are  physiologically 
affected  by  it ;  but  its  principal  action  is  exerted  upon  the 
nervous  system. 

The  convolutions  are  first  briefly  excited,  and  afterwards 
depressed,  probably  by  direct  action  of  the  morphia  upon  the 
nerve-cells,  not  on  the  cerebral  vessels.  The  stage  of  opium 
excitement  transcends  even  the  fii-st  stage  of  alcohoHc  intoxica- 
tion in  the  exaltation  of  feelings,  the  sense  of  happiness  and 
comfort,  the  brilliancy  of  imagination,  and  the  increase  of  in- 
tellectual power  and  mental  vigour  generally,  all  accompanied 
by  brightness  of  expression  and  manner.  But  the  effect  of 
opium,  even  in  this  stage,  is  rarely  one  of  pure  exaltation,  and 
in  most  persons  is  perhaps  never  so.  There  is  generally  some 
perversion  of  the  faculties,  and  the  imagination  becomes  extra- 
vagant, wandering  into  the  land  of  di-eams,  of  the  grotesque, 
and  the  impossible.  Depression  now  supervenes :  the  various 
perceptive  and  sensory  centres  in  the  convolutions  are  more  or 
less  depressed,  according  to  the  dose ;  impressions  made  upon 
the  afferent  nerves,  including  pain,  do  not  readily  affect  the 
receptive  centres ;  the  subject  becomes  drowsy,  and  fiiuiUy 
sleeps ;  and  if  he  momentarily  respond  to  a  sharp  enquiry  or 
other  forms  of  stimulation,  he  quickly  relapses  into  heavy 
sopor.  If  the  dose  has  been  excessive,  the  stage  of  excitement  is 
entirely  absent,  the  cerebrum  is  speedily  and  profoundly  de- 
pressed, and  no  response  follows  severe  forms  of  stimulation, 
such  as  flagellation :  the  patient  is  comatose.  These  effects  of 
opium  on  the  brain  as  a  stimulant,  hypnotic,  anodyne,  and 
narcotic,  are  more  marked  in  man  and  in  highly  intellectual 
races  than  in  animals  and  lower  races  respectively.  In  cold- 
blooded ammals  they  are  quite  subordinate  to  the  effects  of 
stimulation  of  the  cord. 

The  ganglia  at  the  base  of  the  brain  are  affected  by  opium, 
causing  contraction  of  the  pupil,  and  disturbance  of  accom- 
modation. 
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The  grey  matter  of  the  spinal  cord  is  at  first,  and  briefly, 
stimulated  by  a  moderate  dose  of  opium,  reflex  excitability 
being  increased,  as  shown  by  restlessness  in  man  and  convul- 
sions in  animals.  At  the  stage  of  cerebral  depression,  languor 
and  musctdar  weakness,  of  spinal  origin,  set  in,  and  the  sub- 
ject lies  down;  but  there  is  not  even  then  complete  loss  of 
muscular  power  and  in-itability  ;  and  even  in  dangerous  poison- 
ing by  opium  the  patient  can  be  marched  about,  if  supported  on 
either  side. 

Following  close  upon  the  convolutions  and  cord,  the  great 
vital  centres  in  the  medulla  are  markedly  affected  by  opium. 
Vomiting  is  not  uncommon  as  one  of  the  first  efiects.  The 
respiratory  centre,  at  fiirst  unaffected,  is  then  depressed,  the 
respiratory  movements  becoming  quiet,  superficial,  and  ir- 
regiilar ;  and  death  by  opium  poisoning  is  due  to  paralysis  of 
the  respiratory  centre  and  arrest  of  breathing,  that  is,  to 
asphyxia.  The  cardiac  centre  is  more  resistant  to  morphia, 
and  is  first  excited  so  as  to  increase  inhibition  (after  an 
evanescent  acceleration) ;  but  it  is  soon  depressed,  and  the 
pulse  rises  in  frequency.  The  vascular  centre  is  depressed  by 
opium,  but  never  to  a  dangerous  extent ;  and  even  in  complete 
narcosis,  when  respiration  is  failing,  the  blood  pressure  (pulse) 
responds  to  afferent  stimuli.  The  full  action  of  opium  on  the 
respiration,  heart,  and  vessels  will  be  immediately  described. 

"We  shall  presently  find  that  the  therapeutical  value  of 
the  action  of  opium  on  the  central  nervous  system  lies  in  the 
fact  that  it  depresses  the  perceptive  and  sensory  centres  so 
much  earlier  and  more  profoundly  than  the  vital  centres  in 
the  meduUa.  Its  efltect  on  the  pupU,  heart,  vessels,  respira- 
tion, and  cord  are  either  of  little  positive  value  in  treatment, 
or  are  altogether  unfortunate. 

The  functions  of  the  sensory  nerve  terminations  are  lowered 
or  arrested  by  opium,  common  sensibility  being  especiaUy  re- 
duced, so  that  pain  cannot  be  originated ;  but  this  penpheriil 
anassthetic  or  anodyne  effect  of  morphia  given  by  the  mouth  is 
decidedly  secondary,  both  in  time  and  in  degree,  to  its  alhed 
action  on  the  sentient  centres,  and  to  its  local  effect  when 
administered  by  jhypodermio  or  interstitial  injection,  already 

^^^^^•^e  'scnsory  ncrve-trwilcs  are  diminished  in  conductivity  by 
local  iniection  of  morphia,  as  weU  as  by  its  internal  admimstra- 
tion,  thus  offering  a  second  interruption  to  the  flow  of  painiiU 
impr^ssioM  inwM  ^^.^^  are  first  briefly  excited,  and_  then  para- 
lysed from  the  centre  outwards.  Muscular  irritabihty  is  never 
completely  lost. 
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The  action  of  opium  upon  tlie  centres  of  several  of  the 
viscera  has  been  partly  described  under  the  previous  heads.  In 
addition  to  this,  it  depresses  the  afferent  (including  the  sensory) 
nerves  of  all  organs,  and  acts  upon  many  of  the  viscera 
directly. 

The  heart  is  temporarily  accelerated  by  opiiun,  in  part 
through  the  cardiac  centre,  in  part  through  its  intrinsic 
gangha.  Thereafter,  or  with  fuller  doses,  it  is  slowed  by 
stimulation  of  the  vag-us  in  the  medulla  and  heart.  Finally, 
the  cardiac  vag^s  is  depressed  or  paralysed;  but  by  this 
time  the  intrinsic  ganglia  are  so  depressed  that  acceleration  is 
impossible,  and  the  action  remains  infrequent,  whilst  very 
feeble.    Very  rarely  death  occurs  by  sudden  cardiac  failui-e. 

The  vessels,  dilated  thi-ough  the  centre,  as  described,  are 
not  dii-eotly  influenced  by  opiiun,  either  in  their  muscular  coats, 
or  in  their-  peripheral  nerves. 

Whilst  the  respiratory  movements  of  the  chest  are  im- 
paired through  the  centre,  so  that  they  become  feeble  and  tend 
to  cease,  the  a:fferent  nerves  of  breathing — that  is,  the  branches 
of  the  vagus  arising  in  the  lungs  and  passages — are  also  depressed. 
Thus  reflexion  is  dulled  or  arrested  at  its  very  orig'in,  and 
dyspnceal  excitement  (hyperpnoea) ,  cough,  spasm,  and  other 
reflex  respu-atory  acts  are  rendered  more  difiicult  or  altogether 
prevented.  At  the  same  time,  the  bronchial  secretions  are 
diminished  or  inspissated  by  the  action  of  the  di'ug  upon  the 
glands,  and  the  activity  of  pulmonary  circulation  is  lowered 
with  the  general  blood  pressure,  and  by  the  weakening  of  the 
respiratory  movements.  The  total  effect  of  opium  upon  the 
respiratory  functions  is  thus  powerfully  depressant. 

The  biliary  and  glycogenic  functions  of  the  liver  are 
aSected  by  morphia,  which  causes  pale  stools  or  even  jaimdice, 
and  remarkably  diminishes  the  amount  of  sugar  in  diabetes. 
Hepatic  and  general  metabolism  is  reduced  in  activity,  the 
amount  of  urea  and  probably  of  carbonic  acid  excreted  being 
distkictly  diminished.  The  temperature  rises  for  a  time,  and 
then  falls,  apparently  varying  with  the  blood  pressure. 

4.    SPECIFIC  USES. 

The  hypnotic  and  anodyne  effects  of  opium  constitute  it 
by  far  the  most  valuable  di'ug  of  its  kind,  and  the  most  im- 
portant article  of  the  whole  materia  medica.  It  is  constiintly 
employed  to  induce  sleep,  relieve  pain,  and  cahn  excitement; 
this  combination  of  properties  giving  opium  a  great  superiority 
to  chloral  and  other  simple  hypnotics,  on  the  one  hand,  and  to 
aconite,  belladonna,  quinine,  and  other  direct  or  indirect  ano- 
dynes, on  the  other  hand.     Speaking  broadly,  it  is  used  in 
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sleeplessness  due  to  pain ;  in  the  insomnia  of  exhaustion,  over- 
work, fever,  or  insanity ;  and  in  the  restlessness  and  anxiety 
of  visceral  disease ;  the  quantity,  combinations,  and  time  of 
administration  being  carefully  arranged.  In  delirium  chloral 
is  often  preferred,  especially  in  delirium  tremens ;  but  opium 
is  more  suitable  in  the  delirium  of  mania,  and  in  the  later 
stages  of  fevers,  when  the  temperature  is  falling  and  the 
respiration  and  circulation  are  not  oppressed.  It  has  been 
recommended,  however,  in  heat-pjTexia,  combined  with  quinia. 

There  are  but  few  kinds  of  pain  that  cannot  be  relieved  by 
opium  ;  but  whether  it  be  wise  to  administer  it  in  every  instance 
is  another  question.  The  unbearable  pains  attending  the  passage 
of  renal  and  biliary  calculi,  the  pains  of  neuralgia,  acute  rheu- 
matism, and  cancer;  of  fractui-es,  dislocation,  and  other  in- 
jui-ies,  area  few  examples  of  conditions  in  which  opium  is  essen- 
tial. In  an  cases  when  pain  is  urgent,  and  its  seat  accessible, 
the  hypodei-mic  method  should  be  chosen.  In  gout  it  is  to  be 
used  only  when  the  pain  is  excessive,  as  it  tends  to  aggravate  the 
cause.  In  hysterical  pain  it  is  less  valuable.  Other  local 
visceral  pains  will  be  noticed  presently.  The  pain  and  shock 
of  operations  are  constantly  treated  with  a  full  dose  of  opium. 

No  use  is  made  of  the  action  of  opium  on  the  iiis  and 
ciliary  nerves. 

As  an  antispasmodic,  opium  is  less  employed  for  various 
reasons,  e.g.  in  epilepsy  and  other  convulsive  diseases ;  but  it 
relieves  some  cases  of  spasmodic  asthma,  whooping-cough,  and 
spasmodic  stricture  of  the  urethra. 

The  violent  spasms  and  pains  of  certain  diseases  of  the 
cord  may  yield  to  no  other  form  of  treatment  than  morphia 
injected  hypodermically. 

From  its  action  on  the  meduUa,  opium  has  been  recom- 
mended as  an  antidote  to  belladonna,  which  is  so  far  its  physio- 
logical antagonist,  as  we  shaU  see  (page  198) ;  but  it  must 
always  be  used  with  great  caution,  and  only  m  the  stage  of 
excitement.  .  ... 

The  practical  points  connected  with  the  vital  centres  wiU  be 
noticed  under  the  heart,  vessels,  and  respiration. 

In  disease  of  the  heart,  opium  is  of  great  value  to  relieve 
pain,  anxiety,  and  distress,  whilst,  as  we  have  seen,  it  is  a 
dangerous  cardiac  depressant.  Towards  the  end  of  most  cases 
of  cardiac  disease,  the  gi-eatest  discrimination  is  called  for  as  to 
when  opium  may  or  may  not  be  given.  The  safe  rule  is  to 
ti-ust  to  other  anodynes  entirely,  such  as  belladonna,  direct  and 
indirect  stimulants,  and  measures  for  rehevmg  the  circulation ; 
hut  it  is  equaUytrue  that  in  some  cases  of  heart  disease  un- 
speakable relief  and  permanent  benefit  may  be  obtained  by  the 
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h3rpo(ienmc  injection  of  morpliia.  Tiiis  subject  must  be  studied 
in  books  on  the  practice  of  medicine. 

From  its  soothing  effect  upon  the  vessels  and  circulation 
generally,  opium  is  a  hsemostatic  of  the  tirst  order,  but  requires 
to  be  used  with  judgment.  In  hcemoptysis,  it  is  given  in  small 
doses,  to  relieve  cough,  to  depress  the  circulation  slightly  by 
slowing  and  weakening  the  heart  and  dilating  the  vessels,  and 
to  reheve  the  mind  of  the  anxiety  which  aggravates  the  bleed- 
ing. In  intestinal  haemorrhage  it  is  of  great  value,  arresting, 
as  it  also  does,  the  movements  of  the  bowel.  It  is  best  given 
combined  with  lead  or  preparations  containing  tannic  acid. 

The  sootliing  influence  of  opium  on  the  bronchi,  limgs,  the 
afferent  neives,  and  the  centre  of  respiration,  accounts  for  its 
extensive  employment  in  cough,  pain,  dyspnoea,  and  other  dis- 
tressing symptoms  in  the  chest.  Its  power  here  is  unquestion- 
able ;  but  for  this  very  reason  the  danger  of  it  is  great.  Cough 
and  dyspnoea  are  fi-equently  beneficial  acts,  and  are  not  to  be 
arrested  in  a  routine  fashion  by  sedatives,  but,  if  possible,  by 
the  removal  of  theii-  cause.  When  cough  is  due  to  some  irre- 
movable condition,  such  as  growth  in  the  lung  or  bronchi 
pressui-e,  or  a  remote  (reflex)  irritation,  or  to  excessive  irrita- 
bility of  the  nerves  and  centre,  opium  is  indicated,  and  may  be 
given  with  benefit.  On  the  other  hand,  in  cough  and  respira- 
tory distress  with  abundant  secretion,  as  in  the  bronchitis  of 
the  old  and  infirm  or  of  the  very  young  and  feeble,  opium 
leads  to  retention  and  inspissation  of  the  products,  aggravation 
of  the  cause,  and  asph3rxia,  and  is  on  no  account  to  be  given. 
Between  these  extremes  lies  every  variety  of  case  in  which 
opium  may  suggest  itself,  e.g.  in  phthisis  and  recurrent 
bronchial  catan-h.  The  rule  here  should  be  on  no  account  to 
prescribe  opium  unless  other  means  have  faUed,  such  as  the 
many  expectorants,  and  attention  to  food,  waimth,  etc  •  and 
that,  when  given,  opium  must  be  ordered  in  smaU  doses' com- 
bmed  with  expectorants,  such  as  ammonia  and  ipecacuanha, 
wJuch  will  prevent  dangerous  depression  of  the  local  nerves 
and  centres.  _  In  acute  inflammation  of  the  pleura,  or  pleui-o- 
pneumonia,  it  may  be  necessary  to  reUeve  severe  pain  in  the 
chest  harassing  cough,  sleeplessness,  and  mental  distress  by 
morphia  hypodermicaUy.  For  asthma,  opium  must  be  ordered 
witJi_  the  greatest  hesitation,  as  the  opium  habit  is  readily 

With  respect  to  the  liver  and  tnefabolism,  opium  is  by  far  the 
most  powerful  drug  known  in  reducing  or  removing  sugar 
fondit^i\T?^'  IB  diabetes,  and  therewith  ameHorating  the 
condition  of  the  patient  in  most  respects.    Very  large  doses  of 
If — o 
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solid  opimn,  morphia,  or  better  still,  codoia,  may  be  tolerated 
in  tbia  disease,  tbeir  effect  on  the  nervous  system  being  re- 
markably absent  whilst  the  diabetes  is  yielding.  Acute 
inflammatory  and  febrile  diseases  are  now  less  frequently 
treated  with  opium  than  formerly,  when  a  combination  with 
calomel  was  generally  used,  the  opium  preventing  the  purgative 
action  of  the  mercurial,  and  the  latter  preventing  constipation, 
whilst  both  drugs  were  laelieved  to  act  specifically  on  the  morbid 
process,  reducing  the  local  general  circulation,  alleviating  pain 
and  restlessness,  and  promoting  healing.  The  combination  is, 
however,  very  valuable  in  syphilis.  In  the  specific  fevers, 
such  as  typhoid,  opium  given  with  judgment  relieves  delirium, 
as  we  have  seen,  checks  diarrhoea,  and  is  invaluable  in 
hsemorrhage,  perforation,  or  peritonitis.  With  quinia  it  is 
given  in  some  cases  of  malaria.  Phagedaana  may  call  for  its 
free  exhibition. 

Opium  is  employed  in  obstetrics  to  prevent  abortion,  in 
some  varieties  of  difficult  laboiir,  and  to  relieve  after-pains. 

5.  BEMOTE  LOCAL  ACTION  AND  USES. 

The  excretion  of  morphia  commences  quickly,  but  may  not 
be  completed  for  forty-eight  hours.  It  passes  out  of  the  body 
by  most  of  the  secretions,  especially  the  urine,  where  it  is  found 
mainly  unchanged.  The  quantity  of  urine  is  diminished  ;  its 
evacuation  sometimes  distui-bed  or  difflcidt,  from  the  local 
action  of  morphia  on  the  bladder;  and  sugar  occasionally 
present.  These  facts,  and  the  probability  of  the  retention  and 
accumulation  of  morphia  in  the  system  if  the  action  of  the 
kidneys  be  deficient,  indicate  the  necessity  to  give  it  only  with 
the  greatest  caution,  in  reduced  doses,  or  not  at  aU,  in  renal 
disorder  or  disease.  .  . 

Opium  in  passing  through  the  shin  may  cause  _  itchmg, 
heat,  and  sometimes  eruptions.  The  vessels  are  aLso  dilated,  as 
we  have  seen,  and  the  sweat  glands  decidedly  stimulated ;  both 
being  effects  of  its  central,  not  local,  cutaneous  action.  Thus 
opium,  especiaUy  in  the  form  of  Dover's  powder,  is  a  valuable  dia- 
phoretic and  is  given  with  great  success  as  a  refrigerant  apyi-etic 
in  the  outset  of  catarrh,  influenza,  and  ndld  f  ebrde  or  rheumatic 
attacks  caused  by  cold.  Under  certain  circumstances,  Dover  s 
powder  actuaUy  checks  the  sweating  of  phthisis,  probably  by 
removing  its  cause.  Being  excreted  in  the  milk,  opuun  must 
be  prescribed  with  caution  to  nursing  females. 

6.  ACTION  AND  USES  OF  THE  PMNCIPAL  CONSTITUENTS  OF  OPIUM. 

1  Morphia.— The  action  of  opium  depends  chiefly  on 
morphia,  and  the  description  just  given  appUes  so  neai-ly  to  the 
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piire  alkaloid,  that  only  a  few  points  of  difference  require  to 
te  noticed.  These  depend  upon  two  principal  circumstances : 
(1)  Opium,  being  much  less  soluble  than  the  pharmacopoeial 
preparations  of  morphia,  is  more  slowly  absorbed,  and  thus 
acts  less  quickly  than  morphia,  whilst  its  effects  are  more 
lasting,  and  its  immediate  local  action  on  the  intestines 
decidedly  more  marked.  (2)  Several  of  the  constituents  of 
opium  possess  more  or  less  convulsant  action  (thebain,  codeia, 
narcotin),  morphia  none  (in  man) ;  the  latter  has  therefore  a 
somewhat  more  sedative  influence  than  the  entire  drug.  The 
effect  of  opiiun  on  the  skin  is  also  less  marked  in  morphia. 
Unless  there  be  some  special  reason  to  the  contrary,  morphia 
IS  generally  to  be  preferred  to  opium  in  practice,  as  being  of 
definite  composition  (whilst  the  crude  di-ug  is  very  variable) 
more  rapid  in  action,  readily  administered  hypodermically' 
whilst  the  dyspeptic  and  constipating  effects  of  the  druo- 
are  less  marked.  Opium  is  to  be  preferred  in  intestinal  and 
abdommal  diseases  such  as  diarrhoea,  obstruction,  peritonitis 
herma,  because  it  reaches  the  bowel;  in  delirium  tremens 
and  mental  disorder,  because  its  action  is  more  continued- 
m  diabetes,  because  it  contains  codeia;  for  combinations  with 
qmmne  or  calomel,  and  as  a  diaphoretic,  because  it  prevents  pur- 
gation and  lowers  fever  ;  in  astringent  enemata,  from  its  action 
on  the  bowel;  and  for  local  applications,  e.g.  to  the  con- 
junctiva, because  less  irritant  than  the  alkaloid.  The  relative 
streng-th  o±  opium  to  morphia  is  about  20  or  30  to  100  i  or 

to   1,  '5 

'^'"^'??--This  alkaloid  appears  to  excite  the  cord  more 
than  morphia,  and  to  depress  the  convolutions  less,  soXt 

Code^Tn  ^-^^  ^^dative  influence 

U)deia,  in  ^-gr  doses  cautiously  increased,  markedly  reduces 

SterathHo  the '"^^  '°  diabetes   appearing  to  let  as  an 

r11reveTtle\Sse~  *°  -"'^  ^^^P^^ 

nrobablvT/fp"'-'"^"^      '°  ^^''-^  ^  constituent  of  opium,  is 
fi,    -f?  ^'^  admixture  of  morphia  Bv 

medfcinluy.'''*  ra^r^^Az.,  and  is  not  employed 

used^'  ^  convulsant,  almost  like  strychnia,  but  is  not 

verina  t?'^*1"^°^P^^'         P°ssibly  papa- 

codeia.  """"^P^^^-    P°^PliyToxin  and  laudanin  act  like 

The  action  of  meconic  acid  is  doubtful. 
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7.  APPLICATIONS  OP  THE  VARIOUS  PREPAKATIONS  OP  OPIUM. 

This  subject  will  be  best  discussed  from  tbe  point  of  view 
of  the  conditions  calling  for  opium. 

1.  Severe  pain,  sucbascoHc  or  neuralgia,  is  to  be  treated 
■witb  tbe  Hypodermic  Injection  of  Morphia.  Failing  this,  either 
of  the  Solutions  of  Morphia  must  be  given  by  the  mouth,  or  a 
fluid  preparation  of  opium,  such  as  the  Tincture,  or  Liquid 
Extract  (about  \  more  active  than  the  tracture).  The  Enema  is 
a  valuable  anodyne  in  cases  of  abdominal  pain.  The  Pilula 
Saponis  Composita  also  acts  rapidly,  being  more  readily  soluble 
in  the  stomach  than  solid  opium. 

2.  Superficial  pain  may  be  met  by  local  applications  such 
as  the  Plaster,  Liniment,  or  fomentations  made  with  laudammi 
or  other  flxiid  preparation ;  but,  as  we  saw,  the  value  of  tbe  drag 
itseK  in  all  these  applications  is  very  doubtful. 

2).  As  a  hypnotic,  the  best  fonns  are  the  Tincture,  tbe  Liquid 
Extract,  the  Solution  of  Morphia,  and  the  Soap  and  Opiimi 
PUl ;  the  particular  preparation  and  the  dose  being  regulated 
by  tbe  degree  of  sleeplessness  and  of  the  pain  which  may 
accompany  it.  Dover's  Powder  is  an  excellent  hypnotic  in  the 
restlessness  at  the  commencement  of  feverish  attacks. 

4.  As  a  sedative  to  the  stomach,  various  preparations  may  be 
tried,  such  as  the  Solutions  of  Morphia  in  eifervescrag  mixtures, 
morphia  endermicaUy  or  hypodermicaUy  over  the  epigastrium ; 
sometimes  solid  opiimi  or  the  Extract  in  the  form  of  a  sniall 
pUl.  Dover's  Powder  is  of  gi-eat  value  ia  painful  ulceration 
and  acute  dyspepsia,  combiaed  with  bismuth  or  soda. 

6.  As  a  sedative  and  astringent  to  the  bowels,  Laudanum, 
either  by  tbe  mouth  or  as  the  Enema,  may  be  given  in  m-gent 
cases  attended  by  much  paia.  When  there  is  less  _  ui-gency,  we 
may  prescribe  one  of  the  powders— Compound  Opium  Powder, 
Chalk  and  Opium,  Kiao  and  Opium,  or  Dover's  Powder. 
Acetate  of  morphia  with  acetate  of  lead  and  acetic  acid,  or  tbe 
Lead  and  Opium  Pill  may  be  demanded  ia  severe  diarrhoja, 
especially  if  hsemorrhage  threaten.  Solid  opiiun,  aJone  or 
combined  with  calomel,  is  the  best  form  of  astringent  when  the 
bowel  must  be  paralysed,  as  in  hernia,  peiitomtis,  and 
intestinal  obstruction.  . 

6  As  a  sedative  to  the  rectum,  bladder,  pelvic  organs,  and 
urethra,  we  possess  the  various  Suppositories  of  opium  and 
morphia,  and  the  Enema. 

7  Couqh  may  bo  relieved  by  several  special  preparations, 
nameiv  •  Tinctura  Camphora  Composita,  Tinctura  Opu  Ammo- 
niata,  the  thi-ee  Trocbisci,  and  the  Pilula  Ipecacuanha  cum 
Scilla. 
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8.  Diaphoresis  is  generaUy  accomplished  with  Dover's 

Powdei^  ^^ggg  ^]jg  pt]jgr  preparations  are  obvious.  The  Con- 
fection is  a  pleasant  form  of  the  compound  powder. 

Influences  modifying  the  action  and  uses  of  opium.— 
Dangers  :  Cautions.— modifies  greatly  the  effects  of  opium, 
childi-en  being  particularly  susceptible  of  its  influence  on  the 
convolutions  and  medulla.  An  infant  of  one  year  should  not  be 
odven  more  than  half  a  minim  of  the  tincture  for  an  ordinary  dose, 
and  suckling  women  should  be  ordered  opium  with  special  pre- 
cautions. Females  are  more  easUy  affected  than  males.  Certam 
individuals  have  peculiar  idiosyncrasies  as  regards  opium,  some 
resisting  its  action,  others  being  excited  by  it,  others  again 
very  readily  narcotised ;  whilst  more  frequently  some  persons 
suffer  from  a  species  of  shock  after  the  hypodermic  injection  of 
morphia,  becoming  sick,  faint,  and  even  alaimingly  collapsed. 
The  effect  of  habit  is  extremely  marked  in  opium,  the  necessary 
dose  steadily  rising,  until  large  quantities  may  be  safely  taken. 
Disease,  especially  pain,  affords  great  resistant  power  to  the 
action  of  opium,  which  appears  to  expend  its  action  on  the 
morbid  process.  The  quality  of  the  opium,  the  particular  pre- 
paration, and  the  combinations  used,  also  modify  its  action.  On 
the  contrary,  opium  and  morphia  act  more  powerfully  in  the 
subjects  of  kidney  disease,  as  we  have  ah-eady  seen.  Morphia 
and  opium  are  contra-indicated,  because  dangerous,  or  are  to  be 
used  with  special  care,  in  diseases  of  the  respiratory  organs,  the 
heart,  and  the  kidneys ;  in  congestive  conditions  and  hyper- 
SBinia  of  the  brain ;  and  in  alcoholic  intoxication. 

Opium  and  Belladonna  :  Combinations  and  Antagonism 
of  Morphia  and  Atropia. — In  several  respects  the  action  of 
morphia  is  opposed  to  that  of  atropia,  the  important  principle 
of  belladonna.  The  antagonism  between  the  two  substances  is 
in  part  real,  such  as  their  respective  effects  on  the  convolutions, 
respiratory  centre,  and  intestines ;  in  part  apparent  only. 
Thus,  the  contraction  of  the  pupU  caused  by  morphia  occm-s 
through  the  basal  ganglia;  the  dilatation  caused  by  atropia  is 
referable  to  paralysis  of  the  ciliary  branches  of  the  third 
nerve.  Morphia  is  a  diaphoretic  through  the  centres  :  atropia 
an  anhidrotic  through  the  terminal  nerves  of  the  glands.  Both 
depress  the  heart  and  reduce  the  blood  pressure,  in  poisonous 
doses.  Thus,  morphia  and  atropia  are  not  true  antagonists, 
but  the  one  may  prevent  or  relieve  certain  effects  of  the  other, 
and  may  therefore  be  combined  with  the  other  for  particular 
medicinal  purposes,  or  given  in  the  treatment  of  poisoning  by 
the  other  under  particular  circumstances.  Combinations  of 
atropia  and  morphia  are  now  extensively  used  for  hypodennic 
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injection  (rJj,  ^,  or  even  ^  gr.  of  sulphate  of  atropia  to  1  gr. 
of  morpHa),  to  prevent  certain  impleasant  effects  of  the  latter. 
It  is  found  that  the  immediate  sickness  and  depression,  and  the 
subsequent  dyspepsia  and  constipation,  may  thus  be  avoided, 
and  a  more  natural  sleep  induced.  The  combination  is  pre- 
ferable when  morphia  is  given  as  a  hypnotic  or  anodyne ;  in 
conditions  of  cardiac  depression  and  disease  of  the  lungs ;  in 
obstruction  of  the  bowels  ;  and  to  relieve  spasms  in  general. 
The  atropia  should  be  avoided  in  cerebral  excitement,  especially 
mania. 

TIse  as  mutual  antidotes. — Sulphate  of  atropia,  in  doses  of 
Ths  S^v  be  injected  subcutaneously  every  quarter  of  an 

hour  in  opium  poisoning,  the  pulse  and  respiration  being  care- 
fully watched.  Three  or  four  doses  may  thus  be  given ;  but 
the  ordinary  means  of  resuscitation,  especially  artificial  respira- 
tion, must  not  be  for  a  moment  interrupted. 

In  poLSoning  by  belladonna,  morphia  should  be  given  sub- 
cutaneously, with  the  same  precautions,  in  doses  of  5  of  a 
grain. 

Apomorphia.  C^-HuNOj.  Apomorphia.  (JVot 
Officinal. ) 

Source. — ^Made  by  heating  morphia  in  a  closed  tube,  with 
concentrated  hydrochloric  acid,  whereupon  the  alkaloid  loses  one 
molecule  of  water— Ci7HigN03=Ci7Hi7N'02  +  H2O. 

Characters.- — A  white  powder,  becoming  green  on  exposure 
or  in  solution,  without  loss  of  its  properties.  Soluble  in  ether 
and  alcohol.  The  hydrochlorate  of  apomorphia,  which  is 
generally  used,  occurs  as  minute  greyish  crystals,  soluble  in 
water.    Solutions  should  be  freshly  prepared  for  use. 

Dose  of  the  hydrochlorates. — to  \  gr.,  by  the  mouth ; 
^  to  tV  gr.,  hypodermicaUy. 


ACTION  AND  USES. 
Apomorphia  is  the  most  certain  of  all  emetics,  acting  upon 
the  vomiting  centre,  and  not  on  the  stomach,  i.e.  being  an 
indirect  emetic.  In  from  five  to  twenty  minutes  it  induces 
moderate  nausea,  repeated  vomiting,  and  the  disturbances  of  the 
respiratory  and  circulatory  organs,  characteristic  of  this  class  of 
remedies.  If  the  dose  have  been  sufiicient,  the  evacuation  of  the 
stomach  is  certain  and  complete.  Larger  doses  cause  prostration 
and  paralysis  of  the  voluntary  muscles,  depression  of  the  respir- 
atory centre,  acceleration  of  the  heart,  and  fall  of  temperatui-e, 
SmaU  doses  are  expectorant.    Apomorpliia  may  be  used  for  the 
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many  purposes  of  emetics  in  general.  Its  special  advantages 
consist  in  its  certainty ;  the  absence  of  local  irritation  of  the 
stomach ;  the  readiness  with  which  it  can  he  given  hypodermi- 
call}^  that  is,  to  patients  unable  to  swallow,  as  a  small  non- 
irritant  injection;  and  the  absence  of  after-effects.  Its 
expectorant  action  has  been  but  little  employed. 

Rliceados  Petala— Red-Poppt  Petals. — The 
fresh  petals  of  Papaver  Khceas.  From  indigenous 
plants. 

Characters.— Oi  a  scarlet  colour  and  heavy  poppy  odour. 

Composition. — Eed  poppies  contain  a  large  quantity  of 
colouring  matter,  readily  soluble  in  water,  consisting  of  two 
acids,  papaverie  and  rhmadic  acids  ;  also  an  alkaloid  rhoeadin, 
CjjH^iNOg,  without  narcotic  properties.  Ked  poppies  contain 
no  morphia. 

Frepa7-ation. 
Syrupus  Rboeados. — 1  in  3^.    Dose,  1  fl.dr. 


ACTION  AND  USES. 
Syrup  of  red  poppies  is  used  as  a  colouring  agent  only. 

CEUCIFEE^. 

Sinapis— Mustard. — The  seeds  of  Sinapis  Nigra, 
and  Sinapis  Alba ;  also  the  seeds  reduced  to  powder, 
mixed. 

Characters  of  the  Pou'dcr. — Greenish-yellow,  of  an  acrid 
bitterish  oily  pungent  taste,  scentless  when  dry,  but  exhaling 
when  moist  a  pungent  penetrating  pecuUar  odour,  very  irritating 
to  the  nostrils  and  eyes.  Impurity. — Starch  ;  a  decoction  cooled 
should  not  be  made  blue  by  tincture  of  iodine. 

_  Substances  resembling  black  mustard  :  Colchicum  seeds, 
which  are  larger,  lighter,  and  not  quite  round. 

Composition. — The  seeds  of  sinapis  nigra  contain  :  (1)  about 
35  per  cent,  of  a  bland  fixed  oil.  When  this  has  been  removed 
by  expression,  and  the  powdered  mustard  mixed  with  water 
and  distUled,  there  is  obtained  (2)  the  officinal  volatile  oil,  Oleum 
6'j»ajBjs,  C4H5NS.  This  is  a  colourless  or  pale  yellow  body, 
nearly  insoluble  in  water,  of  intensely  penetrating  odour, 
burning  taste,  and  blistering  action  on  the  skin.  As  the  seeds 
and  powder  of  the  mustard  are  devoid  of  these  irritant  pro- 
perties, the  oil  cannot  exist  ready  formed  in  them,  but  is 
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developed  by  a  decomposition  of  their  constituents.  On  the 
addition  of  water  to  the  black  mustard,  its  most  important 
principle,  potassium  imjronale  or  sinigrioi  (CjnHigNKSoOjj),  a 
compound  of  potassium  with  an  acid  glucoside,  mijronic  acid, 
IS  broken  up  by  another  constituent,  myrosin,  a  ferment,  into 
volatile  oil  of  mustard,  potassium  sulphate,  and  sugar,  thus  • 
K,CioHjgNS,0,„  =  C.HjNS  +  KHSO4  +  CeH^^Og.  Sinapis 
alba  also  contains  the  fixed  oil.  It  does  not,  however,  yield  the 
volatile  oil,  but  a  substance  with  allied  properties,  called  sulpho- 
cyanate  of  acrinyl,  CgHyNSO,  by  a  similar  decomposition  of  its 
constituents,  sinalbin,  (in  place  of  potassium 

myronate)  and  myrosin,  thus  :  CjoH^jNaSsOu  =  CflHyNSO  + 
^16^23^05,112804  (disulphate  of  sinapin)  +  CgHj^Og  (glucose). 

Preparations. 

1.  Oleum  Sinapis. — The  oil  distilled  with  water  from  the  seeds 

of  Sinapis  nigra  after  the  expression  of  the  fixed  oQ. 
Solubility,  1  in  50  of  water ;  readily  in  spirit  and  ether. 

From  Oleum  Sinapis  is  prepared  : 

a.  Linimentum  Sinapis  Compositum.— 1  in  41,  with 
Ethereal  Extract  of  Mezereon,  Camphor,  Castor  Oil, 
and  Spirit. 

2.  Cataplasma  Sinapis. — Mustard  in  powder,  linseed  meal, 

and  boiling  water. 

3.  Charta  Sinapis. — Made  with  guttapercha  solution. 


ACTION  AND  USES. 

1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — When  applied  to  a  limited  area  of  skin 
mustard  acts  quickly  (1)  as  a  rubefacient  and  nervous  stimu- 
lant, causing  redness,  heat,  and  severe  burning  pain.  (2)  This 
effect  is  speedily  followed  by  loss  of  sensibility  in  the 
part  to  other  impressions,  and  relief  of  previous  pain.  (3)  The 
prolonged  application  of  the  charta  or  cataplasm  causes  vesi- 
cation by  the  production  of  local  inflammation.  Neighbouring 
and  deeper  parts,  and  viscera  in  vascular  communication  or 
intimate  nervous  relation  with  the  blistered  area,  may  thus 
have  their  circulation  relieved.  The  heart,  blood  pressure, 
respiration,  and  nervous  centres  generally  are  stimulated  by 
the  first  application  of  mustard  to  the  skin ;  soothed  during  the 
stage  of  anassthesia,  and  relief  of  pain ;  and  depressed  in  the 
thii'd  stage,  especially  if  the  vesication  be  severe  through 
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neglect.  Applied  to  the  whole  or  a  large  part  of  the  surface 
of  the  sVin  in  the  form  of  a  bath,  mustard  dilates  the  cutaneous 
vessels,  and  thus  relieves  the  blood  pressure  in  the  viscera. 

In  the  form  of  poultice  or  paper,  mustard  is  extensively 
used  as  a  readily  available,  convenient,  and  rapid  means  of 
relieving  local  pain,  stimulating  the  Internal  organs,  and  pro- 
ducing counter-irritation,  with  evanescent  and  mild  after- 
effects. It  is  applied  to  relievo  the  pains  of  muscular  rheu- 
matism (lumbago,  etc.) ;  neuralgia  in  any  part  of  the  body ;  the 
indefinite  pains  in  the  chest  in  chronic  disease  of  the  lungs  or 
heart ;  and  colic,  gastralgia,  and  other  f onns  of  distress  in  the 
abdomen.  As  a  cardio-vascular  and  respiratory  stimulant, 
a  large  sinapism  may  be  applied  to  the  calves  or  soles  in 
syncope,  coma,  or  asphyxia,  whether  from  disease  or  from 
poisoning.  The  counter-initant  effect  of  mustard  is  chiefly 
used  in  inflammation  of  the  throat,  larynx,  bronchi,  lungs, 
pleura,  and  pericardium ;  sometimes  in  abdominal  diseases ; 
frequently,  and  with  success,  in  morbid  conditions  of  the 
stomach,  and  persistent  vomiting  fi-om  any  cause.  Diffused 
through  a  wann  bath  it  is  a  popular  "  derivative  "  in  cerebral 
congestions,  headache,  and  at  the  onset  of  colds  and  febrile 
diseases  in  children.  A  mustard  sitz  bath  may  stimulate 
menstruation  if  taken  at  the  period. 

Internally. — Mustard  produces  a  familiar  pungent  impres- 
sion on  the  tongue  and  olfactory  organs,  a  sense  of  warmth  in 
the  stomach,  and  an  increase  of  relish  and  appetite.  The  cir- 
culation in  the  gastric  waU  is  also  stimulated,  but  it  is  remark- 
able that  the  efliect.of  mustard  on  the  circulation  in  the  stomach 
is  much  less  powerful  than  that  on  the  skin.  In  full  doses  it  is 
emetic,  with  a  rapid  stimulant  action,  and  Httle  subsequent 
depression. 

Mustard  is  used  internally  chiefly  as  a  condiment.  As  an 
emetic,  from  one  to  four-  teaspoonfuls  may  be  given  stirred  up 
with  a  tumblerful  of  warm  water  in  cases  where  other  emetics 
are  not  available,  or  have  failed,  especially  in  poisoning  by 
narcotics  such  as  opium. 

2.  ACTION  ON  THE  BLOOD,  SPECIFIC,  AND  REMOTE  LOCAL  ACTION. 

The  odour  of  oil  of  mustard  can  be  detected  in  the  blood. 
Its  specific  action  is  obscure,  and  never  taken  advantage  of 
medicinally.  Part,  at  least,  of  oil  of  mustard  is  excreted  by 
the  lungs. 

Ai-moracise  Radtx— Horseradish  Eoot.— The 
fresh  root  of  Cochlearia  Armoracia.  Cultivated  in 
Britain. 
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Characters.— A  long  cyHndi-ical,  fleshy  root,  haH  an  inch  to 
one  inch  in  diameter,  expanding  at  the  crown  into  several  very 
short  stems.  It  is  internaUy  wHte,  and  has  a  pungent  taste 
and  smell. 

Substances  resembling  Horseradish:  Aconite  root,  which  is 
short,  conical,  darker,  and  causes  tingling  when  chewed. 

Composition. — Horseradish  yields,  along  with  other  con- 
stituents, a  volatile  oil,  C^H^SN,  closely  allied  to  the  volatile  oU 
of  black  mustard,  and  formed,  like  it,  by  decomposition  of  a 
more  complex  principle  by  means  of  a  ferment. 

Preparation. 

Spiritus  AnnoracisB  Compositus. — 1  in  8,  with  orange-peel, 
nutmeg,  and  spirit.    Dose,  1  to  2  fl.di-. 


ACTION  AND  USES. 

Horseradish  has  been  used  in  domestic  medicine  as  a 
counter-irritant,  but  is  most  familiar  as  a  pleasant  condiment, 
possessing  much  the  same  jsroperties  as  mustard.  The  compound 
spirit  is  a  flavouring  and  carminative  agent. 

POLYGALACE^. 

Seneg-se  Radix — Senega  Root. — The  dried  root 
of  Polygala  Senega.    From  North  America. 

Characters. — A  knobby  root-stock,  with  a  branched  tap- 
root, of  about  the  thiclcness  of  a  quill,  twisted  and  keeled  ;  bark 
yellowish-brown ;  sweetish,  afterwards  pungent,  causing  saliva- 
tion ;  interior  woody,  tasteless,  inert. 

Substances  resembling  Senega :  Veratrum  Viride,  Arnica, 
Valerian,  Serpentary.    AH  have  no  keel. 

Composition. — The  active  principle  of  senega  is  saponin,  a 
colourless  amorj)hous  glucoside,  C32H540i(„  decomposed  by 
HCl  into  a  sugar,  and  sapogenin  (Cj4H2202)-  Saponin  is  closely 
allied  to  digitonin,  one  of  the  active  principles  of  digitalis. 

Frepa7-aiions. 

1 .  Infusum  Senegsa. — 1  in  20.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Senegae. — 1  in  8.    Dose,  J  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  I'SES. 

Externally. — Applied  to  the  mucous  membrane  of  the  nose 
or  thi-oat,  in  the  form  of  powder  (snuff),  senega  is  a  powerful 
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irritant,  causing  reflex  typeraemia,  sneezing,  cough,  and  mucous 
flow.  These  effects  are  not  employed,  but  are  a  key  to  its 
remote  local  action.  Solutions  of  saponin  iujected  under  the 
skin  are  violent  local  irritants  and  general  depressants  ;  the 
heart,  vessels,  central  and  peripheral  nervous  system,  and 
muscles  being  dangerously  affected. 

Internally. — The  action  of  senega  on  the  stomach  and 
intestines  is  moderately  irritant,  large  doses  causing  epigastric 
heat,  sickness,  and  diarrhoea ;  and  medicinal  doses  deranging 
digestion.  The  absence  of  severe  general  symptoms  indicates 
the  difiiculty  of  its  absorption  by  the  stomach. 

2.  ACTION  IN  THE  BLOOD,   AND  SPECIFIC  ACTION. 

Saponin  passes  through  the  blood  to  the  tissues.  Senega 
diminishes  the  frequency  of  the  heart,  and  probably  affects  the 
circulation  much  like  digitalis,  but  in  a  manner  which  is 
more  uncertain  or  at  least  stUl  obscure. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Saponin  appears  to  be  excreted  in  part  by  the  broncliial 
mucosa,  which  it  stimulates  thus  remotely  as  it  does  when  locally 
applied.  The  circulatory,  muscular,  and  nutritive  activity  of  the 
tubes  is  increased  ;  the  mucous  secretion  rendered  more  abimdant 
and  watery  ;  and  the  efferent  nerves  stimulated,  so  that  reflex 
cough  is  the  result.  The  total  action  is  said  to  be  expectorant, 
the  bronchial  contents  being  expelled  with  greater  force,  and  in 
greater  volume,  i.e.  more  readily  and  easily.  Senega  is  in 
common  use  as  a  stimulant  expectorant  in  the  second  stage 
of  acute  bronchitis,  in  chronic  bronchitis,  and  in  dilated  bronchi, 
to  liquefy  and  evacuate  the  contents  of  the  tubes  or  cavities,  and 
stimulate  the  "  weak  "  surface  of  the  mucous  membrane.  It  is 
manifestly  contra-indicated  in  acute  bronchitis,  phthisis,  and 
when  the  digestion  is  feeble  or  deranged.  Saponin  is  probably 
excreted  in  part  by  the  skin  and  kidneys,  both  of  which  it 
slightly  stimulates,  increasing  the  volume  of  urine,  and  its 
most  important  solid  constituents. 

Krameriae  Radix—RHATANT  Eoot.— The  dried 
root  of  Krameria  triandra.    Imported  fi-om  Peru.- 

Characters. — About  an  inch  in  diameter,  branches  numerous, 
long,  browmsh-red  and  rough  externally,  reddish-yellow  inter- 
nally, strongly  astringent,  tinging  the  saliva  red. 

Comjciosilion.—mia.ia.nY  root  contains  from  20  to  45  per 
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cent,  of  rhatania-tannic  acid,  G^^Ji^^,  a  red  amorplious  sub- 
stance, the  watery  solutions  of  which  first  colour  chloride  of 
iron  green  and  then  precipitate  it,  but  are  not  precipitated  by- 
tartar  emetic. 

Incompatibles. — Alkalies,  lime-water,  salts  of  iron  and  lead, 
gelatine.  ' 
Freparations. 

1.  Extractum  Krameriee. — Aqueous.    Dose,  5  to  20  gr. 

2.  Infusum  Krameriaa. — 1  in  20.    Dose,  1  to  2  fl.oz. 

3.  Pulvis  Catechu  Compositus. — 1  in  5. 

4.  Tinctura  Krameriae. — 1  in  8.    Dose,  1  to  2  li.dr. 


ACTION  AJNfD  USES. 

The  preparations  of  rhatany  possess  the  properties  of  tannic 
acid,  and  may  be  employed  for  the  same  piirposes  (see  Acidum 
Tannicmn,^  page  337),  except  that  they  are  obviously  of  no  use 
in  poisoning  by  antimony.  The  drug  is  not  extensively 
ordered. 

SAPINDACE^. 

Oiiarana.  {Not  Officinal.) — The  seeds  of  Paul- 
linia  sorbilis,  reduced  to  powder  after  roasting,  and 
made  into  a  stiff  paste  with  water.    From  Brazil. 

Characters. — Cylindrical  rolls  of  dried  paste.  Brazilian 
cocoa. 

Composition. — Gruarana  contains  no  less  than  five  per  cent, 
of  caffein,  C8H1QN4O2,  the  alkaloid  of  the  cofi'ee  and  tea 
plants ;  united,  as  in  these,  with  tannic  acid,  starch,  and  gum. 

Dose. — 15  to  60  gr.  in  powder,  or  as  infusion. 


ACTION  AND  USES. 

The  action  of  guarana  closely  resembles  that  of  strong  tea 
or  coffee.  It  is  chiefly  used  in  sick  headache  (megrim).  See 
Caffein  (page  271). 

ERYTHROXYLACEtE. 
Coca.  (Not  Officinal.) — The  leaves  of  Erythroxy- 
lon  Coca.    From  South  America. 

Characters. —  Leaves  two  inches  long,  petiolate,  oval, 
entire,  pointed  at  the  blunt  apex,  with  a  slight  odour  of  tea, 
and  a  bitter  aromatic  taste. 
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Composition— Coca,  leaves  contain  a  yellowish-white  crys- 
taUine  bitter  alkaloid,  cocain,  C17H21NO4,  which  is  converted  by 
heat  into  a  second  alkaloid,  ecffonin,  CjHijNOs,  benzoic  acid, 
and  methyUc  alcohol. 

JDose.—i  to  i  dr.  of  the  leaves  ;  J  to  1  gr.  of  cocain. 


ACTION  AND  USES. 

Coca  is  believed  to  possess  stimulant,  restorative,  or  even 
nutritive  properties,  enabling  persons  who  chew  the  leaf  to 
undergo  great  muscular  exertion  with  little  or  no  fatigue. 
In  animals  the  alkaloid  causes  great  muscular  restlessness  or 
excitement,  and  finally  convulsions ;  the  whole  brain,  medulla, 
and  cord  being  powerfully  stimulated.  The  pupils  are  dilated ; 
respiration  rises  in  frequency,  is  disturbed  in  rhythm,  and 
finally  ceases.  The  heart  is  greatly  accelerated  by  paralysis  of 
the  vagus ;  the  blood  pressure  first  rises  and  then  falls.  The 
muscles  themselves  remain  unafEected.  The  amount  of  urea 
is  said  to  be  diminished,  as  if  fi-om  diminished  metabolism ; 
but  coca  does  not  prolong  the  life  of  starved  animals. 

This  drug  has  been  used  to  prevent  muscular  exhaustion  ; 
in  wasting  attended  with  increased  formation  of  urea  (azo- 
turia)  ;  in  convalescence ;  in  mental  exhaustion ;  and  in  the 
opium  habit.    It  has  somewhat  disappointed  expectation. 

LINAGES. 

liini  Semina — Linseed. — The  seeds  of  Liniim 
usitatissimum,  Flax.    Cultivated  in  Britain. 

Characters. — Small,  oval,  pointed,  flat,  with  acute  edges, 
smooth  shining  brown  externally,  yellowish- white  within,  of  a 
mucilaginous  oily  taste. 

Composition. — The  seeds  of  flax  contain  a  quantity  of 
mucilage,  chiefly  in  the  testa  or  coat,  and  from  ^  to  ^  of  their 
weight  of  the  officinal  Jixed  oil.  This  consists  chiefly  of  the 
glyceride  of  linole'ic  acid,  which  has  a  powerful  affinity  for 
oxygen,  and  thus  becomes  resinoid  on  exposure,  constituting 
it  a  "  drying  oil."  The  linseed  meal,  obtained  after  expression 
of  the  oil,  consists  chiefly  of  mucilage,  protoids,  salts,  a  little 
oil,  but  neither  starch  nor  sugar. 

Preparations. 

1.  Farina  Lini. — Linseed  Meal.    Linseed  ground  and  deprived 
of  oil,  and  the  cakes  powdered. 
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From  Farina  Lini  is  prepared  : 

a.  Cataplasma  Lini.— Mix  Linseed  Meal  4,  witli  'boiling 
Water  10,  and  add  Olive  Oil  -J,  stirrmg  constantly. 
Freshly  brtdsed  linseed  is  better  than  the  meal  and 
olive  oil. 

Linseed  meal  is  also  used  in  preparing  all  Cataplasmata 
except  Cataplasma  Fennenti. 

2.  Infusum  Lini.—"  Linseed  Tea,"  1  in  30,  with  Liquorice. 

Dose,  ad  libitum. 

3.  Oleum  Lini.— Brown.    Made  by  expression  without  heat. 


ACTION  AND  USES. 
1.  nUMEDIATE  LOCAL  ACTION  AND  USES. 

_  Externally. — Linseed  meal  is  used  only  as  the  cataplasma, 
which  is  the  poultice  universally  employed  to  convey  heat  and 
moistiire  to  parts,  and  thus  affect  the  nerves,  circulation,  and 
nutrition  generally.  The  oil  may  be  applied  to  bums,  either 
pui-e  or  mixed  with  an  equal  quantity  of  Hme-water,  con- 
stituting carron  oil,  a  substitute  for  Linimentum  Calcis.  It 
may  also  be  used  as  a  laxative  in  the  form  of  enema. 

Internally. — Infusum  Lini,  or  "  linseed  tea,"  is  a  familiar 
demulcent  drink,  containing  a  large  quantity  of  mucilage, 
which  coats  the  surface  of  the  pharynx  and  fauces,  and  thus 
relieves  troublesome  throat  cough,  especially  when  it  is  com- 
bined with  a  little  stimulant  lemon. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  EEMOTE  LOCAL  ACTION. 

Linseed  tea  is  supposed  to  have  a  specific  and  remote 
local  effect  as  a  demulcent  on  the  bronchi  and  urinary  passages, 
but  this  is  probably  referable  to  the  warm  water  only.  It  is, 
perhaps,  slightly  diuretic  as  oil  of  linseed  becomes  oxydised 
in  the  system  (as  it  does  on  exposure  to  air),  and  is  excreted  by 
the  kidneys  as  a  resinoid  body  which  stimulates  these  organs. 

MALVACE^. 

Oossypium — Cotton  Wool. — The  hairs  of  the 
seed  of  several  species  of  Gossypium,  carded. 

Preparations. 

Pyroxylin.  Gun  Cotton. — Made  by  immersing  the  wool  in  a 
mixture  of  sulphuric  and  nitric  acids,  washing,  draining, 
and  drying. 
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Prom  Pyroxylin  is  prepared  : 

CoUodium— Made  by  dissolving  Pyroxylin,  1 ;  in  Ether, 

36  ;  and  Kectifled  Spii-it,  12. 
From  CoUodium  is  prepared  : 

Collodium  Flexile. — CoUodium,  48  ;  Canada  Balsam,  2  ; 
and  Castor  Oil,  1. 

Non-officinal  Preparation  of  Gossypinm. 
Absorbent  Cotton  Wool.    Cotton  wool  deprived  of  its  oil 
by  washing  with  an  alkali. 


ACTION  AND  USES. 

The  action  and  uses  of  cotton  wool  in  medical  and  surgical 
practice  are  sufficiently  familiar.  Absorbent  cotton  is  now 
much  employed. 

Pyroxylin  is  introduced  for  the  purpose  of  making  collodion. 

Collodion,  when  painted  on  the  skin  or  other  exposed  part, 
instantly  diies  by  evaporation  of  the  ether,  formtag  a  fine  film. 
This  film  serves  as  a  protective  to  thin,  inflamed,  broken,  or 
incised  surfaces,  preventing  bed-sores,  arresting  hasmorrhage 
(as  in  leech-bites),  and  closing  fissures  or  punctm-es  made  with 
aspirateurs  or  trochars  in  paracentesis.  The  flexible  collodion 
does  not  contract  on  drying  or  readily  crack,  and  is  a  better 
form  for  most  of  .the  above  purposes. 

AUEANTIACEiE. 
Atirantii  Cortex — Bitter-Orange  Peel. — The 
dried  outer  part  of  the  rind  of  the  bitter  orange, 
Citrus  Bigaradia.    From  the  ripe  fruit  imported  from 
the  south  of  Europe. 

Characters.— 'YhxTX,  of  a  dark  orange  colour,  nearly  free 
from  the  white  inner  part  of  the  rind,  having  an  aromatic 
bitter  taste  and  fragrant  odour. 

Composition. — Orange  peel  contains  1  to  2J  per  cent,  of 
volatile  oil,  oleum  corticis  aurantii,  isomeric  with  oil  of  tur- 
pentine, C]|)Eig,  and  a  bitter  crystalline  principle,  aurantiin  or 
hesperidin. 

Preparations. 

1.  Infusum  Aurantii.— 1  in  20.    Dose,  1  to  2  fl.oz. 

2.  Infusum  Aurantii  Compositum.— 1  in  40.    Dose,  1  to 

2  fl.oz. 
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3.  Tinctura  Aurantii.— 1  in  10.    Dose,  1  to  2  fl.dr. 

'om  TinctuTa  Aurantii  is  prepared : 
a.  Syrupus  Aurantii. — 1  of  tincture  in  8. 

Tinctura  Aurantii  is  also  an  ingredient  of  Mistura  Ferri 
Aromatioa  and  Tinctura  Quiaite. 

4.  Vinum  Aurantii.— Orange  wine  made  in  Britain,  and  con- 

taining 12  per  cent,  of  alcohol. 

Vinum  Aurantii  is  used  in  making  Vinum  Ferri  Citratis 
and  Vinum  Quinise. 

Bitter-orange  peel  is  also  an  ingredient  of  Spiritus  Ar- 
morace£8  Compositus,  Tinctura  Cinchonas  Com- 
posita,  and  Inf  usum  Gentianae  Compositum,  Mistui-a 
Gentianee,  and  Tinctura  Gentianae  Composita. 

Aurantii  Friictus— Bitter  Orange.— The  ripe 
fruit  of  Citrus  Bigaradia.  Imported  from  the  south 
of  Europe. 

^Preparation. 

Tinctura  Aurantii  Recentis.— 6  in  20.    Dose,  1  to  2  fl.dr. 

AquaAurantiiFloris— Orange-flower  Water. 
— Water  distilled  from  the  flowers  of  the  bitter-orange 
tree,  Citrus  Bigaradia,  and  of  the  sweet-orange  tree, 
Citrus  aurantium.    Prepared  mostly  in  France. 

Characters. — Nearly  colourless,  fragrant. 

Composition. — Orange  flowers  yield  an  aromatic  volatile 

oil,  oleum  neroli,  and  a  trace  of  a  bitter  principle. 
Impurities. — Lead  derived  from  the  vessels  in  which  it  is 

imported ;  detected  by  H2S.    Xose,  ^  to  1  fl.oz. 

Preparation. 
Syrupus  Aurantii  Floris.— Doss,  1  to  2  fl.dr. 


ACTION  AND  USES. 

Orange  is  at  once  an  aromatic  and  a  bitter  substance, 
and  combines  the  action  of  these  two  classes  of  remedies,  as 
described  under  Calumba  and  Caryophyllum  respectively.  It  is 
extensively  used  as  a  highly  agreeable  flavouring  agent  in 
cookery,  pharmacy,  and  the  manufacture  of  liqueurs;  and  in 
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these  several  ways  may  be  turned  to  account  therapeutically. 
It  is  but  feebly  bitter. 

l,iinonis  Cortex  - Lemon  Peel. — The  outer  part 
of  the  rind  of  the  fresh  fruit  of  Citrus  Limonum. 
Lemons  are  imported  from  southern  Europe. 

Composition. — Lemon  peel  contains  the  officinal  volatile  oil, 
Oleum  Limonis,  CioHij  (isomeric  with  turpentine),  and  a  bitter 
principle. 

Treparations. 

1.  Oleum  Limonis. — The  oU  expressed  or  distilled  from  the 

fresh  peel.   Pale  yellow.    Dose,  1  to  4  min. 
Oil  of  Lemon  is  an  ingredient  of  Linimentum  Potassii  lodidi 
cum  Sapone  and  Spiritus  Ammonise  Aromaticus. 

2.  Sjrrupus  Limonis. — 2  in  41,  with  20  of  Lemon  Juice.  Dose, 

1  to  2  ii.dr. 

3.  Tinctura  Limonis. — 1  in  8.   Dose,  J  to  2  fl.dr. 

Lemon  peel  is  also  contained  in  Infusum  Aurantii  Compositum 
and  Infusum  Gentianse  Compositum. 


ACTION  AND  USES. 

The  action  and  uses  of  lemon  are  the  same  as  those  of 
orange,  the  only  diiierence  of  importance  being  in  the  flavour. 
See  Aurantii  Cortex. 

liimonis  Succiis— Lemon  Juice. — The  freshly 
expressed  juice  of  the  ripe  fruit  of  Citrus  Limonum. 

Characters. — A  slightly  turbid  yellowish  liquor,  with  a 
sharp  acid  taste,  and  grateful  odour.  Half  a  fluid  ounce  (one 
table-spoonful)  contains  16-25  gr.  of  Citric  Acid,  and  neutralises 
23  gr.  nearly  of  Bicarbonate  of  Potash,  20  gr.  nearly  of  Bicar- 
bonate of  Soda,  or  13  gr.  fully  of  Carbonate  of  Ammonia. 

Composition.— lismon  juice  contains  cit}-ic  acid,  both  free 
and  combined  with  ^otesA  and  other  bases,  malic  and  phosphoric 
acids,  etc. 

Iiose. — 1  to  4  fl.oz. 

Preparations. 

1.  Syrupus  Limonis. — See  Limonis  Cortex. 

2.  Acidum  Citriciun. — See  Acids,  page  126. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Lemon  juice  in  the  mouth  and  stomach  has  the  same  action 
as  citric  acid,  and  is  used  chiefly  to  relieve  thirst  and 
produce  eflfervescing  mixtures  and  drinks, 

2.  ACTION  ON  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Lemon  juice  enters  the  blood  as  alkaUne  citrates,  potash 
Balts,_  and  phosphoric  acid.  Here  the  citrates  are  in  part 
oxydised  into  carbonic  acid  and  water.  (See  Acidum  Citricum.) 
The  potash  and  phosphoric  acid  probably  act  upon  the  red 
corpuscles,  of  which  they  are  both  important  constituents. 

Lemon  juice  is  used  with  great  success  ia  the  prevention 
and  treatment  of  scurvy,  a  disease  the  exact  nature  of  which 
is  still  obscure,  but  which  is  no  doubt  produced  by  the  want 
of  the  juices  of  fresh  vegetable  and  animal  food.  The  citric 
acid,  the  potash,  and  the  phosphoric  acid  have  severally  been 
credited  with  the  beneficial  effect  by  different  authorities. 
Lemon  juice  has  also  been  given  in  acute  rheumatism,  but  is 
probably  useful  only  in  as  far  as  it  conveys  alkalies  into  the 
blood  and  tissues. 

3.  BEMOTE  LOCAL  ACTION  AND  USES. 

These,  which  are  of  great  importance,  are  fully  described 
under  Citric  Acid. 

Belae  Fructiis— Bael  Fruit. — Tlie  dried  half- 
ripe  fruit  of  ^gle  Marmelos,  Trom  Malabar  and 
Coromandel. 

Characters. — Fruit  roundish,  about  the  size  of  a  large 
orange,  with  a  hard  woody  rind ;  usuaUy  imported  in  dried 
slices,  or  in  fragments  consisting  of  portions  of  the  rind  and 
adherent  dried  pulp  and  seeds.  Rind  about  a  line  and  a 
half  thick,  covered  with  a  smooth  pale-brown  or  grejHsh 
epidermis,  and  internally,  as  well  as  the  dried  pulp,  brownish- 
orange  or  cherry-red.    The  moistened  pulp  is  mucilaginous. 

Composition. — Bael  is  believed  to  contain  a  kind  of  tannic 
acid,  but  has  not  been  thoroughly  analysed. 

Freparation. 

Extractum  Belss  Liquidum.— 1  in  1.    Dose,  1  to  2  fl.dr. 
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ACTION  AND  USES. 

In  the  fresh  state,  Indian  bael  is  a  pleasant  refreshin^^ 
fruit,  with  astringent  and  refrigerant  proijerties,  which  render 
it  vakiable  in  the  treatment  of  diarrhoea  and  dysentery.  As 
imported  into  this  country  in  hard  portions  of  rind  and  di-ied 
pulp  it  is  probably  useless  ;  but  a  liquid  extract  made  from  the 
fresh  fruit  appears  to  produce  its  specific  effects.  It  is  seldom 
employed  out  of  India. 

BYTTNERIACEJE. 

Oleiim  TUeobromae— Oil  of  Theobroma. — 
Synonym  :  Cacao  Butter.  A  concrete  oil  obtained  by 
expression  and  heat  from  the  gi'ound  seeds  of  Theo- 
broma cacao,  a  small  tree,  a  native  of  Demerara  and 
Mexico. 

Uliaracters. — Of  the  consistency  of  tallow ;  colour  yellowish, 
odour  resembling  that  of  chocolate  ;  taste  bland  and  agreeable  ; 
fracture  clean,  presenting  no  appearance  of  foreign  matter. 
Does  not  become  rancid  from  exposure  to  the  air.  Melts  at 
96°.  The  seeds  also  contain  theobromin.  See  Caffoin,  page  270. 

Composition. — Oil  of  theobroma  constitutes  from  30  to  50 
per  cent,  of  the  cacao  bean.  It  consists  chiefly  of  stearin  with 
a  little  olein. 

Preparations. 
All  the  suppositories. 


ACTION  AND  USES. 

Cacao  butter  serves  as  a  vehicle  for  more  active  substances 
in  the  form  of  suppositories.  The  action  of  theobromin  is  the 
same  as  that  of  calfein.    See  page  271. 

CAMELLIACE^. 

Tea.  {Not  Officinal.)— The  dried  leaves  of  Thea 
sinensis. 

Composiiion.—Tea,  contains  an  alkaloid,  thein,  CgHioN.Oa, 
identical  with  caffein ;  a  volatile  oil,  most  abundant  in  green 
tea,  and  tannin.  The  relations  of  the  alkaloid,  as  weU  as 
its 

ACTION  AND  USES, 
are  described  fully  under  Cafe  in,  page  271. 
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GIJTTIFERiE. 

€ambog-ia— Gamboge.— A  gum-resin  obtained 
from  Garcinia  Morella.    Imported  from  Siam. 

CAarac^ers.— Cylindrical  pieces,  breaking  easily  mth  a 
smooth  conchoidal  glistening  fracture;  colour  tawny,  changing 
to  yellow  when  it  is  rubbed  with  water ;  taste  acrid. 

Bose. — 1  to  4  gr. 

/wiJMriiy.— Starch ;  detected  by  yielding  a  green  colour 
with  iodine. 

Composition.— (^^-a^Q^Q  contains  about  73  per  cent,  of  a 
resinous  substance,  gamhogic  acid,  C20H23O4;  25  per  cent,  of 
gum ;  and  about  2  per  cent,  of  water.  Gambogie  acid  is  in- 
soluble ia  water,  gives  the  brilliant  yellow  colour  to  the  gum- 
resia,  and  forms  salts  with  bases.  It  ia  less  active  than  the 
gum-resLa. 

Preparation. 

Pilula  CambogisB  Composita.— Gamboge,  1 ;  Barbadoes  Aloes, 
1 ;  Compound  Powder  of  Ciunamon,  1  ;  Hard  Soap,  2 ; 
Syrup,  c[.  s.    Lose,  5  to  10  gr. 


ACTION  AND  USES. 
'  1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Gamboge  is  an  irritant  to  the  stomach  and  bowels,  causing 
vomitrag  in  large  doses,  and  in  medicinal  doses  acting  as  a 
hydragogue  cathartic  not  unlike  colocjTith,  without  being 
cholagogue.  It  is  seldom  prescribed  alone,  and  not  often  as 
the  compound  piU.  Such  a  remedy  is  iudicated  in  dropsies, 
cerebral  hj-pera3mia,  and  as  an  anthelmiutic  (not  to  children) ; 
but  other  substances  have  now  almost  completely  displaced  it. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE    LOCAL  ACTION 

AND  USES. 

Gambogie  acid  is  chiefly  thrown  out  in  the  liquid  fa3ces ; 
but  part  is  absorbed,  passes  through  the  blood  and  tissues,  and 
is  excreted  by  the  kidneys.  These  it  stimulates,  causing  an 
increased  flow  of  yeUow-coloured  urine.  Its  diuretic  efiect  may 
add  to  its  value  in  dropsy. 

CAI^ELLACE^. 
CanellsE  Albae  Cortex— Oanella  Alba  Bark. 
— The  bark  of  Canella  alba.    From  the  West  Indies. 
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Characters. — In  quills  or  broken  pieces,  hard,  of  a  yellowish- 
white  or  pale-orange  colour,  somewhat  lighter  on  the  internal 
surface.  It  has  an  aromatic  clove-like  odour,  and  an  acrid 
peppery  taste. 

Composition. — CaneUa  contains  a  bitter  principle  and  an 
aromatic  oil. 

Ganella  Alba  is  contained  in  Viaum  Ehei.  (See  lihei  Madix, 
page  318.) 


ACTION  AND  USES. 

CaneUa  alha  is  an  aromatic  bitter  stomachic  and  tonic,  like 
cascarilla  and  cinnamon.  The  action  and  uses  of  this  class  of 
remedies  is  fully  described  under  Calumbce  Radix,  page  181. 

VITACEiE. 

Uvae— Raisins. — The  ripe  fruit  of  Vitis  vinifera, 
the  Grape  Vine,  dried  in  the  sun  or  with  artificial 
heat.    Imported  from  Spain, 

Composition. — Eaisins  contaia  grape  sugar,  acid  tartrate  of 
potash,  other  vegetable  acids,  etc. 

Raisins  are  contained  in  Tinctura  Cardamomi  Composita  and 
Tinctura  Sennse. 


ACTION  AND  USES. 
Eaisins  are  demulcent,  refreshing  and  nutrient,  but  are 
employed  in  medicine  chiefly  as  sweetening  and  flavouriag 
agents. 

ZTGOPHTLLACE^. 
Ouaiaci  Ligrnum — Guaiacum    Wood. — The 
wood  of  Guaiacum  officinale.     Imported  from  St. 
Domingo  and  Jamaica,  and  reduced  by  the  turning 
lathe  to  the  form  of  a  coarse  powder  or  small  chips. 

Guaiaci  Lignum  is  an  ingredient  of  Decoctum  Sarsje  Com- 
positum.    (See  Sarsce  Radix,  page  354.) 

Ouaiaci  Resima— Guaiacum  Eesin.— The  resin 
of  Guaiacum  officinale.  Obtained  from  the  stem  by 
natural  exudation,  by  incisions,  or  by  heat. 

Characters.— In  large  masses  of  a  brownish  or  greenish- 
brown  colour ;  fractured  surface  resinous,  translucent  at  the 
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edges ;  with  pleasant  aromatic  odour  and  burning  taste.  In- 
soluble in  water;  soluble  in  alcohol,  ether,  chloroform,  and 
alkaline  fluids.  A  solution  in  rectified  spirit  strikes  a  clear 
blue  colour  when  appUed  to  the  inner  surface  of  a  paring  of 
raw  potato. 

Substances  resembling  Guaiacum  Resin  :  Myrrh,  Scammony 
Benzoin,  Aloes,  Eesin,  which  have  no  green  tinge.  ' 

Composition. — The  chief  constituent  of  guaiacum  wood  is 
the  oflicinal  resin,  with  a  crystalline  bitter  colouring  matter, 
gum,  etc.  The  resin  is  itseH  composed  of  three  resins,  guaia- 
conic  acid,  CigHanOg,  70  per  cent.;  guaiac  acid,  CgHgOa,  re- 
sembling benzoic  acid;  and  guaiaretie  acid,  C2oH2g04,  10  per 
cent.,  with  an  indifferent  resin. 

Incompatibles. — Mineral  acids,  spirit  of  nitrous  ether 

Dose.—IQ  to  30  gr. 

Preparations. 

1.  Mistura  Guaiaci.— Guaiacum  Resin,  2;  Sugar,  2;  Gum 

Acacia,  1 ;  Cinnamon  water,  80.    Dose,  |  to  2  fl.oz. 

2.  Tinctura  Guaiaci  Ammoniata.— 1  in  5  of  Aromatic  Spirit  of 

Ammonia.  Dose,  ^  to  1  fl.dr.,  with  1  drachm  of  mucilage 
or  5'olk  of  egg. 

3.  Pilula  Hydrargyri  Subchloridi  Composita.— 1  in  2^.  (See 

Hydrargyrum,  page  86.) 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Internally,  guaiacum  is  a  local  stimulant,  producing  sali- 
vation, an  acrid  hot  sensation  in  the  throat,  warmth  in  the 
epigastrium,  increase  of  the  movements  and  secretions  of  the 
stomach  and  bowels,  and  reflex  stimulation  of  the  heart.  In 
large  quantity  it  is  a  gastro-intestinal  irritant,  causing  power- 
ful vomiting  and  purging,  and  the  attendant  disturbances  of 
the  system  generally. 

Guaiacum  powder  frequently  relieves  sore  throat,  if  given 
in  30-grain  doses,  to  be  placed  on  the  tongue,  and  slowly  swal- 
lowed every  six  hours.  The  tincture  or  non-officinal  lozenge  is 
less  successful.  Plummer's  pill  doubtless  owes  part  of  its 
mildly  purgative  effect  to  the  guaiac  resin  it  contains. 

2.  ACTION  ON  THE  BLOOD,  SPECIFIC  AND  REMOTE  L00.4.L  ACTION 
AND  USES. 

The  further  action  of  guaiacum  physiologically  is  still  ob- 
scure.  Besides  its  stimulant  effect  on  the  circulation  aheady 
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mentioned,  it  appears  to  increase  the  secretions  of  the  sldn  and 
kidney  akd  probahly  stimulates  the  liver  and  me  abolism 
ffenerallv  In  the  form  of  the  ammoniated  tmcture  it  is  used 
Si  chrome  gout  and  rheumatism,  certainly  with  much  success 
in  some  cases.  As  a  constituent  of  Decoctum  barsoe  Com- 
positum,  not  alone,  it  is  given  as  an  alterative  in  syphilis. 

EUTACE^. 

Bgichii  Folia— BucHU  Leaves.— The  dried 
leaves  of:  1.  Barosma  betulina,  Bartling.  2.  Barosma 
crenulata,  Hooker.  3.  Barosma  serratifolia,  Willd. 
Imported  from  the  Cape  of  Good  Hope. 

Characters.— '&,mooih.,  marked  with  pellucid  dots  at  the 
indentations  and  apex;  having  a  powerful  odour  and  a  warm 
camphoraceous  taste.  1.  About  three-quarters  of  an  mch  long, 
cori;ieeous,  obovate,  with  a  rociu'ved  truncated  apex  and  sharp 
cartilaginous  spreading  teeth.  2.  About  an  inch  long,  oval- 
lanceolate,  obtuse,  minutely  crenated,  five-nerved.  3.  From  an 
inch  to  an  inch  and  a  half  long,  linear-lanceolate,  tapering  at 
each  end,  sharply  and  finely  serrated,  three-nerved. 

Impurities. — Leaves  of  EmpUmum  serriilatum  (for  those  of 
B.  serratifoha)  ;  have  no  glands. 

Substances  resembling  Buehu  :  Senna  and  Uva  Ursi,  which 
have  entire  leaves. 

Composition. — Buchu  contains  a  volatile  oil,  in  the  glands 
or  "  dots,"  of  a  yellowish-brown  colour,  and  the  source  of  the 
peculiar  odour  of  the  leaves ;  a  camphor,  barosma  camphor ;  a 
crude  oil ;  and  other  substances  of  less  importance. 

i)osfi.— 20  to  40  gr. 

Preparations. 

1.  Infusum  Buchu. — 1  in  20.    Dose,  1  to  4  oz. 

2.  Tinctura  Buchu. — 1  in  8.    Dose,  1  to  4  fl.dr. 


ACTION  AND  USES. 

The  action  and  uses  of  buchu  closely  resemble  those  of 
pareira,  to  the  description  of  which  the  student  is  referred. 
It  is  more  frequently  employed  than  pareira,  its  infusion  con- 
stituting an  excellent  vehicle  for  saline  diuretics. 


Oleum  Rutae— Oil  op  Rue. — -The  oil  distilled 
from  the  fresh  herb  of  E,uta  graveolens. 
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bitte?acri?''*'~^°^°'^  ^^^^  disagreeable,  taste 

.  Cmnposition.—OW  of  rue  is  a  mixture  of  various  volatile  oils. 
'        -Dose. — 2  to  6  min. 


ACTION  AND  USES. 
The  action  of  rue  is  the  same  as  that  of  savin ;  but  it  is 
seldom  employed  as  an  enunenagogue.    See  Sabine  Cacinnina, 
page  Sol.  ' 


Cusparise  Cortex— Cusparia  Bark.  Angustura 
Bark. — The  bark  of  Galipea  Cusparia.  Erom  tropical 
South  America. 

Characters.— In  straight  pieces,  more  or  less  incurved  at 
the  sides,  from  half  a  line  to  a  line  in  thickness,  pared  away 
at  the  edges;  epidermis  mottled,  brown,  or  yellowish-grey; 
inner  surface  yellowish-brown,  flaky;  hreaks  with  a  short 
fracture;  the  taste  is  bitter  and  slightly  aromatic.  The  cut 
surface  examined  with  a  lens  usually  exhibits  numerous  white 
points  or  minute  lines. 

Impuriti/.— The  bark  of  Strychnos  Nux  vomica  ("false 
angustura  bark  "),  which  may  be  distinguished  by  its  inner 
surface  giving  a  blood-red  colour  with  nitric  acid,  whilst  true 
cusparia  bark  does  not.  Cusparia  resembles  Canella  alba,  but 
is  darker  and  has  pared  edges. 

Incompatibles. — Mineral  acids;  perchloride  of  iron,  and 
other  metallic  salts. 

Composition. — Cusparia  contains  a  neutral  crystalline  bitter 
principle,  cusparin  or  angusturin,  a  second  bitter  substance,  an 
aromatic  oil,  but  no  tannin. 

Dose.— 10  to  40  gr. 

Preparation. 

Infusum  Cusparise. — 1  to  20.   Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Cusparia  belongs  to  the  group  of  aromatic  bitters,  the 
action  and  uses  of  which  are  fully  discussed  under  Cahmba 
and  Caryophyllum.  Like  other  bitters,  it  has  been  credited  with 
antipyretic  and  antiperiodic  properties,  and  in  its  native  place 
is  used  instead  of  cinchona  for  malarious  diseases. 


Pilocarpi  Folia  {Not  Officinal). — The  leaflets 
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of  Pilocarpus  pennatifolius.  Jaborandi.  Imported 
from  Brazil. 

Characters. — Leaves  dull  green,  large,  pinnate,  with  3  to 
5  pairs  of  leaflets  and  a  terminal  one.  Leaflets  coi-iaceous, 
4  to  6  inches  long,  oblong,  lanceolate,  emarginate,  smooth  or 
only  sUghtly  tomentose,  and  full  of  pellucid  dots. 

Impurities. — Leaves  of  species  of  piper  ;  not  pinnate. 

Composition. — Jaborandi  caniainB  pilocarpin,  a  liquid  colour- 
less alkaloid,  to  which  its  chief  effects  are  due.  It  is  said  to 
contain  a  second  (isomeric)  alkaloid,  jaborin,  closely  resembling 
atropia  in  its  action,  and  therefore  antagonistic  to  pilocarpin. 

Dose. — 5  to  60  gT. 

Non-officinal  Preparations. 
Extract,  Dose,  2  to'  10  gr.  Fluid  Extract,  1  in  1  ;  Dose,  10 
to  60  mia.  Infusion,  1  in  20;  Lose.  1  to  2  fl.o^.  And  Tincture,  1 
in  2 ;  Dose,  5  to  20  min.  Also  Hydrochlorate  and  Nitrate  of 
FUocarpin :  Dose  of  either,  -in  io  \  gr.  by  the  mouth,  j^jy  to  J 
gr.  hypodermicaUy.    The  last  is  most  used. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Jaborandi  applied  to  the  conjunctiva  causes 
contraction  of  the  pupQ,  tension  of  the  apparatus  of  accommo- 
dation and  disturbance  of  vision.  The  effect  commences  in 
ten  minutes,  and  lasts  from  to  24  hours  before  finally  disap- 
pearing. It  is  used  in  some  cases  of  inflammation  of  the  eye, 
such  as  iritis ;  in  certain  forms  of  blindness ;  and  in  paralysis  of 
the  muscles.    (See  Phijsoxtigma,  page  230.) 

Internally,  in  full  doses,  it  is  liable  to  caiise  nausea  and 
vomiting. 

2.  ACTION  ON  THE  BLOOD. 

Pilocarpin  enters  the  blood  rapidly  and  passes  thence  into 
the  tissues. 

3.   SPECIFIC  ACTION    AND  USES. 

The  striking  effects  of  jaborandi  consist  in  profuse  salivation, 
perspiration,  disturbances  of  vision,  and  circulatory  depression, 

which  last  for  hours,  and  leave  a  sense  of  drowsiness  and  de- 
bility behind  them.  Salivation  is  due  to  stimulation  of  the 
terminal  ends  of  the  chorda  tympani  in  the  glands,  as  weU  as 
of  its  centre.  The  flow  commences  in  about  five  minutes  after 
a  moderate  dose,  and  lasts  several  hours.  It  increases  with 
the  dose.    It  is  completely  prevented  or  arrested  by  atropia. 
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Persim-afaon  is  referable  to  stimulation  both  of  the  sudoriparous 
nerves  and  the  sweat  centres.  It  foUows  quicldy  on  the  ap- 
pearance ol  the  salivation  ;  is  accompanied  by  flushino-  of  the 
skm  and  sometimes  rigor ;  progTesscs  from  the  head  down- 
wards;  may  be  so  profuse  as  to  soak  the  bedclothes  ;  and  lasts 
several  hours.  The  body  weight  necessaiily  falls,  metabohsm 
IS  stimulated,  and  a  large  quantity  of  urea  is  said  to  be  ex- 
creted by  the  eldn.  Atropia  arrests  this  diaphoresis.  The  milk 
18  doubtfully  increased.  The  hair  grows  more  actively  under  a 
course  of  jaborandi.  Bronchial  and  nasal  secretions  flow  more 
freely ;  even  the  tears,  cerumen,  and  alimentary  secretions  are 
somewhat  mcreased;  but  not  the  bUe.  The  amount  of  uiine 
IS  moderately  raised  by  smaU  doses.  The  menses  are  not 
affected.  The  eye  is  affected  specifically,  as  it  is  locally 
Respiration  is  not  modified  dii-ectly  by  pUocarpin.  At  fij-st 
the  heart  and  pulse  are  accelerated,  but  they  are  afterwards 
slowed  and  weakened;  the  blood  pressm-e  falls  temporarily 
then  rises,  and  flnaUy  faUs.  Part  of  these  effects  are  due  to  the 
action  of  the  drug  on  the  vagus  in  the  heart,  and  can  be 
arrested  by  atropia ;  part  seem  referable  to  the  gangha.  The 
temperature  rises  before,  and  falls  during,  the  sweating. 

Pilocarpia  has  been  tried  in  every  kind  of  disease,  but  is 
now  chiefly  given  as  being  a  powerful  and  rapid  diaphoretic. 
In  renal  dropsy,  especially  with  ui-a3mia,  it  may  be  of  much 
service,  eliminating  a  quantity  of  urea ;  also  in  efhisions  into 
the  pleura  and  peritoneum ;  rarely  in  cardiac  di-opsy,  since  in 
this  and  every  class  of  case  it  cannot  be  safely  used  if  the 
heart  be  akeady  weak.  It  has  also  been  given  in  syphiHs,  and 
in  a,  variety  of  uterine  conditions,  with  various  results.  Bron- 
chial catarrh,  asthma,  and  pertussis  are  all  relieved  by  the  flux 
which  it  establishes.  SmaU  doses  relieve  the  thirst  of  chronic 
Bright's  disease.  In  certain  di-y  skin  diseases,  and  certainly 
in  alopecia  (baldness),  it  may  answer  weU.  Very  conflicting  re- 
ports have  been  pubhshed  of  its  value  in  diphtheria,  where  it 
is  said  to  loosen  or  detach  the  false  membrane. 


SIMARUBACE^. 
Quassiae  Lig^num — Quassia  Wood. — The  wood 
of  Picrsena  excelsa.    From  Jamaica. 

Characters. — Billets  varying  in  size,  seldom  thicker  than 
the  thigh.  Wood  dense,  tough,  yellowish  white,  intensely  and 
purely  bitter.    Also  chij)s  of  the  same. 

Substance  resembling  quassia  :  Sassafras,  which  is  aromatic, 
and  not  bitter. 
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Composition.— The  active  principle  of  quassia  is  quassin, 
C10H12O3,  a  white  crystaUine,  neutral  bitter  principle.  Quassia 
uoutains  no  tannin. 

Preparations. 

1.  Extractum  Quassiae.— Aqueous.    48  in  1.    Dose,  3  to  5  gr. 

2.  Infusum  Quassise.— 1  in  80  of  cold  water.  Dose,  1  to  2  tl.oz. 

3.  Tinctura  Quassise.— 1  in  27.    Hose,  1  to  2  fl.dr. 


ACTION  AND  USES. 
Quassia  is  a  pure  or  simple  bitter,  and  possesses  the  various 
properties  fuUy  described  under  Calumbce  Radix.  It  is  very 
extensively  used.  The  special  points  to  be  noted  •respecting 
it  are  :  (1)  that  its  preparations  contain  no  tannin,  and  may  be 
combined  with  salts  of  iron ;  (2)  that  it  is  entirely  devoid  of 
flavour,  and  intensely  bitter,  i.e.  less  agreeable  than  gentian 
and  chiretta  ;  and  (3)"  that  the  infusion  is  an  excellent  anthel- 
mintic enema. 

CELASTRACEiE. 
Euoiiymus — Wahoo.  {Not  Officinal. ) — The  bark 
of  Euonymus  atropurpureus. 

Characters.  —  Quilled  or  curved  pieces;  ash-grey  with 
blackish  patches  without ;  whitish  within ;  nearly  inodorous ; 
sweetish,  somewhat  bitter,  and  acrid. 

Composition.  —  Euonymus  contains  eiiomjmin,  an  un- 
crystaUisable  intensely  bitter  principle,  various  resins,  and 
a  fixed  oil. 

Non-officinal  Preparations. 
Extractum  Eucnymi  (U.  S.  P).—Dose,  1  to  5  gr. 
Euon3niiin. — An  eclectic  preparation,  consisting  of  the  resins 
and  fixed  oil.    Dose,  1  to  5  gr. 


ACTION  AND  USES. 

Euonymin  is  an  hepatic  stimulant,  direct  cholagogue, 
and  mild  cathartic ;  the  latter  effect  being  but  little  marked 
unless  other  purgatives  be  combined.  It  is  used  in  constipa- 
tion and  hepatic  derangements. 

EHAMNACE^. 
Rliamni  Succus — Buckthorn  Juice. — The  re- 
cently expressed  juice  of  the  ripe  berries  of  common 
Buckthorn,  Rhamnus  catharticus,  a  native  of  Britain. 
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^^^^haracters-Ji^^^  red  by  reflected,  green  by  transmitted, 

(7om|,o«<iow._Buckthom  juice  contains  an  active  prin- 
ciple,  rA«w,Ma«  probably  identical  with  cathartic  acid 
purgative  glucoside  of  senna  and  rhubarb.  ' 

Preparation. 
Syrupus  Rhamni.— Do*^,  i  fl.dr. 


ACTION  AND  USES. 

cathartic,  naturaUy  resembling 
senna  and  rhubarb.    It  is  very  seldom  employed.  '^'^""^g 

Rhamnus  Frangrnla.  {Not  Officinal) -The 
b&vk  of  the  Rhamnus  frangula,  or  Black  Aider  Im- 
ported from  Holland. 

Ckaracters.-Qnms  half  a  line  thick,  with  a  warty  greyish- 
brown  exterior  ;  nearly  inodorous  ;  taste  sweetish  bitter 

Composttion—Bl^ck  Alder  contains  an  active  crystaUine 
principle,  emoa%n,  also  found  in  Eheum  {see  page  317). 

Non-officinal  Preparations. 
A  Fluid  Extract,  and  Lozenges. 
Dose.— I  to  4  fl.dr.  of  the  former. 


ACTION  AND  USES. 

Ehamnus  frangula  is  a  certain  and  pleasant  aperient 
without  gnping  or  severe  cathartic  action,  used  in  chronic  con- 
stipation, and  especially  suitable  for  children. 

Rhamnus  Piu-shiana.  {Not  Officinal.)— The 
bark  of  Cascara  sagrada,  or  Ehamnus  purshiana. 
From  the  North  Pacific  coast. 

Composition.— A.  crystaUine  and  various  resinoid  bodies 
have  been  obtained  from  cascara,  which  requires  to  be  further 
investigated. 

Non-officinal  Preparations. 
A  Fluid  Extract,  and  a  Cordial. 
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ACTION  AND  USES. 

Cascara  sagrada  is  a  tonic  and  stomachic  in  small  doses, 
aperient  in  large  doses,  and  cathartic  if  freely  given.  It  is 
useful  in  the  same  class  of  cases  as  the  Ehamnus  frangula. 

ANACARDIACEiE. 

Masticlie— Mastich. — A  resinous  exudation  ob- 
tained by  incision  from  the  stem  of  Pistacia  lentiscus. 
Produced  in  the  island  of  Scio. 

Characters— "A-aiQ^  irregular  yellowish  tears,  brittle,  be- 
coming soft  and  ductile  when  chewed,  having  a  faint  agreeable 
odour. 

Suhstances  resembling  mastich  :  Acacia,  ammoniacum,  gal- 
banum,  which  are  larger,  rougher,  and  more  opaque. 

Composition. — Mastich  consists  of  80  or  90  per  cent,  of  a 
resin,  masticMc  acid,  soluble  in  alcohol ;  of  a  smaller  quantity 
of  another  resin,  masticin,  soluble  in  ether,  but  insoluble  in 
alcohol ;  and  of  a  trace  of  volatile  oil. 


ACTION  AND  USES. 

Mastich  was  formerly  used  much  like  other  oleo-resins,  but 
its  application  is  now  confined  to  dentistry,  where  it  is  em- 
ployed as  a  temporary  stopping  for  carious  teeth.  A  solution 
in  ether  or  collodion  is  applied  on  cotton  wool  with  oil  of  cloves 
or  cinnamon,  and  remains  as  a  firm  plug  by  evaporation  of  the 
solvent. 

AMYRIDACEiE. 

MyiTha — Myrrh. — A  gum-resinous  exudation 
from  the  stem  of  Balsamodendron  myrrha.  Collected 
in  Arabia  Felix  and  Abyssinia. 

Characters. — In  irregular-shaped  tears  or  masses  varying 
much  in  size,  somewhat  translucent,  of  a  reddish-yellow  or 
reddish-brown  colour ;  fractured  surface  irregular  and  some- 
what oily ;  odour  agreeable  and  aromatic ;  taste  acrid  and 
bitter. 

Composition. — Myrrh  contains  about  2  per  cent,  of  an 
oxygenated  cethereal  oil,  CijHuO,  myrrhol ;  a  resin,  myrrhin,  35 
per  cent. ;  and  gum  60  per  cent.  Myrrh  forms  a  milky- white 
emulsion  with  water,  the  resin  being  suspended  by  the  gum  in 
solution 
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.j7'P'''''*^''--'^^^rY^z.-n^\;^  of  resins  and  gum-resins:  de- 
tected by  appearance,  smeU,  and  taste,  ue 
Preparations. 

^'  ^page  357°r  ^^"^^^-"^  ^  ^-  (^ee  &c<,^H««, 
2.  Tinctura  Myrrhse.— 1  in  8.    Dose,  \  to  1  fl.dr. 

"n"  ""'^'^^'^''^J^  Decoctum  Aloes  Compositum, 
Eh!f  ConSlir  ^'  ^"'^  ^^^-^^-^  ^-P-'--' 

ACTION  AND  USES. 
'1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— Myrrh  is  a  stimulant  and  disinfectant  Uke 
GtHer  oleo-resms,  and  is  sometimes  used  as  a  dressing  for  ulcers 

Internally. —It  exerts  a  similar  effect  upon  the  mouth! 
throat,  stomach,  and  bowels.  It  is  much  employed  as  a  wash 
in  spongy  gums  and  ulcerated  mouth;  as  a  gargle  in  relaxed 
throat ;  and  as  a  stomachic  and  adjuvant  of  purgatives  in 
dyspepsia,  ansemia,  and  constipation. 

2.  ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Myrrh  appears  to  increase  the  number  of  leucocytes  in  the 
blood  ;  and  this  fact  may  in  part  account  for  its  value  along 
■with  iron  in  anasmia. 

3.  SPECIFIC  ACTION. 

Nothing  definite  is  known  on  this  subject. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Like  the  oleo-resins  (see  Terebinthinai  Oleum)  myrrh 
appears  to  be  excreted  by  the  mucous  membranes,  especially  of 
the  _genito-ui-iaary  and  respii-atory  tracts,  and  stimulates  them 
during  its  passage.  It  is  thus  an  uterine  stimulant  and  em- 
menagogue,  and  is  extensively  given  along  with  aloes  or  ii-on 
in  the  amenoiThoea  of  gii-ls.  As  a  stimulant  and  disinfectant 
expectorant  it  is  much  less  used  now  than  formerly  in  chronic 
bronchitis. 

Elemi — Elemi. — A  concrete  resinous  exudation, 
the  botanical  source  of  which  is  undetermined,  but  is 
probably  Canarium  commune.  Chiefly  imported  from 
Manilla. 

Characters. — A  soft  imctuous  adhesive  mass,  becoming 
harder  and  more  resinous  by  age ;  of  a  yellowish- white  colour ; 


Tragacantha. 


223 


wifh.  a  rather  fragi-ant  ^eImel-like  odour  ;  almost  entirely  soluble 
iu  rectified  spirit. 

Substances  resemlling  Elemi  :  Assaf oetida,  Galbanum,  Ammo- 
niacuiti,  known  by  smell. 

Composition. — Elemi  is  a  mixt7are  of  a  turpentine  and  several 
resinous  bodies. 

Preparation. 
TJnguentum  Elemi. — 1  in  5. 


ACTION  AND  USES. 

Elemi  acts  much  like  resin  of  tui-pentine,  and  is  employed 
in  the  ointment  as  a  stimulant  and  disinfectant  to  sores  and 
issues. 

LEGUMINOS^. 
Tragacantha — Tragacanth. — A  gummy  exu- 
dation  from  the   stems  of  Astragalus  verus,  and 
possibly  other  species.    Collected  in  Asia  Minor. 

Characters.  —  White  or  yellowish,  in  broad  shell -like 
slightly  curved  plates,  tough  and  elastic,  but  rendered  more 
pulverisable  by  a  heat  of  120"  Fahr.  Very  sparingly  soluble 
in  cold  water ;  but  swelling  into  a  gelatinous  mass,  which  is 
tinged  violet  by  tincture  of  iodine.  After  maceration  in  cold 
water,  the  fluid  portion  is  not  precipitated  by  rectified  spirit. 

Impurities. — Other  gums,  and  white  lead. 

Composition. — Tragacanth  consists  of  two  gums :  hassorin, 
33  per  cent.,  comparatively  insoluble  in  water,  CioHa^OiQ,  and 
unfermentable  ;  and  a  gum  nearlj'  identical  with  the  arabin  of 
acacia  (but  precipitated  by  acetate  of  lead),  53  per  cent.,  soluble 
in  water.    It  also  contains  a  little  starch. 

Preparations. 

1.  Mucilago  Tragacanthae. — 1  in  80.    Dose,  1  fl.oz.  or  more. 

2.  Pulvis  Tragacanthae  Compositus. — Tragacanth,  1  ;  Gum 

Acacia,  1  ;  Starch,  1  ;  Sugar,  3.    Dose,  10  to  60  gr. 
Tragacanth  is  also  contained  in  Pulvis  Opii  Compositus. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

/«<emfl!%,  tragacanth  is  demulcent.  The  mucilage  may  be 
used  as  a  vehicle  for  active  substances  in  linctuses  for  pharyn- 
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geal  cough.  Tragacanth  is  partly  converted  into  sugar  by  the 
stomach;  in  large  quantities  it  causes  indigestion.  It  is 
chiefly  employed  to  suspend  resins  and  heavy  powders,  such 
as  bismuth,  the  simple  gum  being  preferable  to  the  compound 
powder,  because  not  fermentable. 

2.  ACTION  ON  THE  BLOOD,  SPECU'IC  AND  REMOTE  LOCAL  ACTION. 

Tragacanth,  like  other  gums,  enters  the  blood  and  tissues, 
partly  unchanged,  partly  as  sugar  and  other  products,  and  has 
a  nutritive  efEect  of  comparatively  low  value.  It  is  not  used 
for  this  purpose.  A  remote  demulcent  effect  on  the  urinary 
organs  is  probably  imaginary  only. 

Olycyi-rliizaB  Radix — Liquorice  Root. —  The 
root  or  underground  stem,  fresh  and  dried,  of  Gly- 
cyrrhiza  glabra.    Cultivated  in  England. 

Characters. — In  long  cylindrical  branched  pieces,  ah  inch 
or  less  in  diameter,  tough  and  pliable ;  of  a  greyish-brown 
colour  externally,  yellow  internally ;  without  odour,  of  a  sweet 
mucilaginous  and  slightly  acrid  taste.  Digested  with  water,  it 
yields  a  solution  which  gives  a  precipitate  with  diluted  sul- 
phuric acid. 

Substances  resemhling  Liquorice  Boot:  Pyrethrum  and  Tarax- 
acum, which  are  not  sweet. 

Cotnposition. — Liquorice  root  contains  grape-sugar,  gUj- 
cyrrhiziti,  starch,  resin,  asparagin,  and  malic  acid.  Glyeyn-hizin 
is  a  yellow  amorphous  glucoside,  O24H35O9,  with  a  strong  bitter- 
sweet taste  and  acid  reaction,  yielding  glucose  and  a  very  bitter 
substance,  glycyrretin. 

Preparations. 

1.  Extractum  Glycyrrhizse. — Aqueous.    Dose,  J  to  1  dr. 

2.  Extractum  Glycyrrhizse  Liquidum. — Made  as  above  with 

spirit.    2  fl.  oz.  =  1  oz.  of  soHd  extract.    Dose,  1  fl.  dr. 

3.  Pulvis  Glycyrrhizse  Compositus. — 1,  with  1  of  Senna  and  3 

of  Sugar.    Dose,  30  to  60  gr. 

Non-officinal  Freparation. 
Pulvis  Liquiritise  Compositus  (Ph.  Germ,  and  Euss.). — 1, 
with  1  of  Senna,  |  of  Sulphur,  ^  of  Fennel,  and  3  of  Sugar. 
Dose,  a  teaspoonf  ul. 

liquorice  or  its  preparations  are  contained  in  many  prepara- 
tions throughouc  the  Pharmacopoeia.  It  especially  covers  the 
taste  of  semia,  chloride  of  ammonium,  senega,  hyoscyamus, 
turpentine,  and  bitter  sulphates.  The  powdered  root  is  a  useful 
basis  for  pUls. 
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ACTION  AND  USES. 

Liquorice  is  chiefly  used  for  the  pharmaceutical  purposes 
just  indicated.  It  has  a  pleasant  taste  and  flavour,  and  in- 
creases the  flow  of  saliva  and  mucus  when  slowly  chewed  or 
Bucked,  the  increased  secretions  acting  as  emollients  to  the 
throat.  Liquorice  is  therefore  a  popular  demulcent,  much 
ased  to  relieve  sore  throat  and  coughs. , 

Scoparii  Caciunina — Broom  Tops. — The  fresh 
and  dried  to^js  of  Sarothamnus  Scoparius.  From 
indigenous  plants. 

Characters. — Straight  angular  dark-green  smooth  tough 
twigs,  of  a  hitter  nauseous  taste,  and  of  a  peculiar  odour  when 
bruised. 

Composition. — Scoparium  contains   two  active  principles, 
scoparin  and  spartein,  besides  other  constituents.  Scoparin 
1122^10  J 

is  a  yellow  crystalline  neutral  body,  said  by  some  to 
be  a  dim'etic,  by  others  not  so.  Spartein,  Ci5H28N2,  is  a  volatile 
oily-looking  liquid  alkaloid,  allied  in  appearance,  composition, 
and  physiological  action  to  conia.    See  Conii  Fructus,  page  250. 

Preparations . 

1.  Decoctum  Scoparii. — 1  dried  in  20.    Lose,  2  to  4  fl.oz. 

2.  Succus  Scoparii.— 3  of  juice  of  fresh  tops  to  1  of  spirit. 

Dose,  1  to  2  fl.di\ 


ACTION  AND  USES. 

Broom  has  a  bitter  stomachic  and  somewhat  astringent 
action  in  moderate  doses,  but  is  not  used  on  this  account.  Its 
further  effect  on  the  system  is  still  obscnre,  the  only  fact 
definitely  known  being  that  it  frequently  produces  free  dim-esis. 
It  IS  believed  that  the  active  principles  of  the  plant,  either  or 
both,  pass  thi-ough  the  blood  and  tissues,  and  stimulate  the 
secreting  substance  of  the  kidneys  dui-ing  the  process  of 
excretion.  Broom  is  therefore  extensively  used  in  this  country 
as  a  diuretic  in  di-opsy,  especially  cardiac  dropsy,  but  is  almost 
mvanably  combined  with  other  drugs  of  the  same  class,  such  as 
digitalis,  acetate  of  potash,  etc.  It  should  be  avoided  in  acute 
venal  dropsy. 

Pterocarpi  tigmmi—RED  Sandal  Wood.— 
The  wood  of  Pterocarpus  santalinus.    From  Oeylon. 
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Characters. — Dense  heavy  billets,  outwardly  dark  brown, 
internally  variegated  with  dark  and  lighter  red  rings,  if  cut 
transversely.  Powder  blood-red,  of  a  faint  peculiar  odour,  and 
an  obscurely  astringent  taste.    Also  chips  of  the  same. 

Substances  resembling  Sandal  Wood  :  Logwood,  less  dense. 

Composition. — Eed  sandal  wood  contains  a  blood-red 
crystalline  principle,  santalic  acid,  or  santalin,  insoluble  in 
water. 

Bed  Sandal  Wood  is  contained  in  Tinctura  Lavandulee  Com- 
posita.   

USE. 

Eed  sandal  wood  is  used  only  to  give  colour  to  the  Compound 
Tincture  of  Lavender. 

— Kino. — The  inspissated  juice  obtained 
from  incisions  made  in  the  trunk  of  Pterocarpus 
Marsupium.    Imported  from  Malabar. 

Characters. — In  small  angular  brittle  glistening  reddish- 
black  fragments,  translucent  and  ruby-red  on  the  edges, 
inodorous,  very  astringent.  When  chewed  it  tinges  the  saliva 
blood-red. 

Composition. — Kiuo  contains  75  per  cent,  of  Icino-tannic  acid, 
CisHigOg,  giving  a  gi-eenish  precipitate  with  persalts  of  iron; 
brenzcatechin,  a  derivate  of  catechin  (see  Catechu  Pallidum,  page 
270) ;  and  kino-red,  formed  from  kino-tannic  acid  by  oxydation. 

Dose.—\Q  to  30  gr. 

Preparations. 

1.  Pulvis  Eino  Compositus. — Kino,  15;  opium,  1 ;  cinnamon, 

4  (1  of  opium  in  20).    Dose,  5  to  20  gr. 

2.  Tinctura  Kino. — 1  to  10.    Dose,  |  to  2  fl.dr. 

Xino  is  also  a  constituent  of  Pulvis  Catechu  Compositus, 
1  in  5.   


ACTION  AND  USES. 
Kino  closely  resembles  tannic  acid  ia  its  action,  and  may 
be  used  for  the  same  purposes.    (See  page  337.)    It  is  chiefly 
employed  in  the  foi-m  of  astringent  gargles,  and  as  a  con- 
stituent of  mixtures  for  dian'hcea. 

Balsamiun  Periiviamun — Balsam  of  Peru. 
— A  balsam  obtained  from  Myroxylon  PereiriB.  It 
exudes  from  the  trunk  of  the  tree  after  the  bark  has 
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been  scorched  and  removed.  From  Salvador  in 
Central  America. 

Characters. — A  reddisli-trowii  or  nearly  Hack  liquid,  trans- 
lucent ia  thin  films ;  having  the  consistence  of  syi-up,  a 
balsamic  odour,  and  an  acrid  slightly  hitter  taste ;  soluble  in 
five  parts  of  rectified  spirit.  Undergoes  no  diminution  in 
volume  when  mixed  with  water. 

Impurity. — Eesin,  soluble  in  bisulphide  of  carbon. 

Composition. — Balsam  of  Peru  is  a  complex  substance.  The 
greater  part  consist  of  (1)  the  volatile  oil  of  Peruvian  balsam, 
which  is  itself  composed  of  cinnamin  (or  cinnamate  of  benzyl- 
cether),  C18H1.JO2 ;  styracin  (or  cinnamate  of  cinnamic-ceiher), 
CigllijOa ;  peruvin  (or  benzyl-alcohol),  C^HgO;  benzoate  of 
benzyl  (ether  ;  (2)  cinnamic  and  benzoic  acids  in  small  quantities  ; 
and  (3)  a  mixture  of  resins,  probably  hydrates  of  cinnamin.  See 
Styrax. 

Dose. — 10  to  15  minims,  made  into  an  emulsion  with 
mucilage  or  yoUs  of  egg. 


ACTION  AND  USES. 

1.  nrMEMATE  LOCAL  ACTION  AND  USBS. 

Externally. — Balsam  of  Peru  possesses  the  properties  of  its 
several  constituents — benzoic  acid  and  its  allies  and  resins, 
being  an  antiseptic  and  disinfectant,  a  vascular  and  nutritive 
stimulant,  and  a  nervine  sedative.  (See  Terebinthinm  Oleum  for 
a  full  account,  page  34-1.)  Balsams  have  been  used  from  time 
immemorial  as  applications  to  wounds  and  sores,  but  are  now 
almost  entirely  displaced  by  simpler  dressings,  such  as  carbolic 
acid  and  boracic  acid.  They  ai-e  still  used,  however,  to  cleanse 
bed-sores.  A  more  important  application  of  Peruvian  balsam  is 
in  certain  diseases  of  the  slrin,  namely,  (1)  in  some  chronic  in- 
flammatory affections  (eczema)  ;  (2)  to  relieve  itching,  prurigo, 
urticaria,  etc.,  1  in  8  of  vaseUn ;  (3)  in  scabies,  for  which  it  is 
the  best  of  aU  remedies,  killing  the  acarus,  reUeving  the  itching 
and  mflammation,  and  disinfecting  the  parts.  The  slrin  should 
be  thoroughly  rubbed  with  it  (1  drachm  for  the  whole  body)  on 
two  or  more  occasions,  a  warm  bath  being  taken  before  and  after. 

Internally.— -BaXswa.  of  Peru  has  a  mUd  carminative  effect 
on  the  stomach  and  bowels,  like  volatile  oUs. 

2.  ACTION  ON  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION 
AND  USES. 

The  important  changes  undergone  in  the  blood  and  tissues 
by  benzoic  and  cinnamic  acids,  and  the  excretion  of  these  and 


228    Materia  Medic  a  and  Therapeutics. 


of  aromatic  oils  by  the  mucous  membranes,  kidneys,  and  skin, 
are  fully  discussed  under  Benzoin,  Styrax,  and  Terebinthitiie 
Oleum.  The  constituents  of  Peruvian  balsam  appear  chiefly  to 
affect  the  respiratory  organs ;  and  it  may  therefore  be  added  to 
cough  mixtures  as  an  agreeable  stimulant  and  disinfectant 
expectorant  in  chronic  bronchitis. 

Balsamum  Tolutaimm— Balsam  of  Tolu. — 
A  balsam  obtained  from  Myroxylon  Toluifera.  It 
exudes  from  the  trunk  of  the  tree  after  incisions  have 
been  made  into  the  bark.    From  New  Granada. 

Characters. — A  reddish-yellow  soft  and  tenacious  solid, 
becoming  hard  by  keepiug,  with  a  fragrant  balsamic  odour ; 
soluble  m  rectified  spii-it. 

Composition. — Balsam  of  Tolu  contains  a  turpentine  CiqHu, 
benzoic  and  cinnamic  acids,  and  various  resins. 

Dose. — 10  to  20  gi-.,  as  an  emulsion  with  mucilage  and 
sugar. 

Preparations. 

1.  Synipus  Tolutanus. — 1  in  29.    Dose,  1  to  2  fl.  dr. 

2.  Tinctura  Tolutana. — 1  in  8.    Dose,  15  to  30  min. 

Balsam  of  Tolu  is  also  a  constituent  of  Tinctui'a  Benzoini 
Composita. 


ACTION  AND  USES. 

These  are  the  same  as  those  of  Peruvian  balsam,  but  tolu 
IS  used  iutemally  only,  and  chiefly  as  a  pleasant  ingredient  of 
cough  mixtures. 

Pliysostigmatis  Faba— Calabar  Bean. — The 
seed  of  Physostigma  venenosum.    Western  Africa. 

Characters. — About  the  size  of  a  very  large  horse-bean, 
with  a  very  firm,  hard,  brittle  shining  integimaent  of  a 
brownish-red,  pale  chocolate,  or  ash-grey  colour.  IiTegularly 
kidney-shaped,  with  two  flat  sides,  and  a  fiuTow  rimning 
longitudinallj'  along  its  convex  margin,  ending  in  an  apertiu-e 
near  one  end  of  the  seed.  Within  the  shell  is  a  kernel  con- 
sisting of  two  cotyledons,  weigliing  on  an  average  about  46 
grains,  hard,  white,  and  pulverisable,  of  a  taste  like  that  of  tlio 
ordinary  edible  leguminous  seeds,  without  bitterness,  acrimony, 
or  aromatic  flavour.  It  yields  its  virtues  to  alcohol,  and  im- 
perfectly to  water. 
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Composition. — Besides  the  ordinary  constituents  of  beans,  the 
seed  of  physostigma  contains  an  active  principle,  physostigmin 
or  eserin,  Cj^B^oi^fi^,  an  alkaloid,  combining  with  acids,  and 
variously  obtained  as  colourless  crystals,  or  an  amorphous  or 
syrupy  body. 

JJose,  in  powder. — 1  to  4  gr. 

I  Preparation. 

Extractum  Physostigmatis. — Spirituous.   45  in  1.  Dose, 
IB  to  i  gr- 


1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Extract  of  physostigma  or  preparations  of  eserine  are 
readily  absorbed  by  the  conjunctiva,  and  produce  the  specific 
contraction  of  the  pupil  to  be  presently  noticed. 

Taken  by  the  mouth,  calabar  bean  in  moderate  doses 
sometimes  causes  sickness  and  colic,  and  in  larger  doses  dian-hoea, 
all  from  increased  and  irregular  peristalsis,  apparently  of  local 
origin.  The  extract  is  therefore  occasionally  used  ia  habitual 
constipation. 

2.  ACTION  IN  THE  BLOOD. 

Eserin  enters  the  blood  unchanged,  and  passes  thence  into 
the  tissues. 

3.  SPECIPIC  ACTION  AND  USES. 

Eserin  is  found  in  all  the  organs.  Along  with  the  gastro- 
intestinal symptoms  first  described,  moderate  doses  of  the  bean 
give  rise  to  a  sense  of  weakness,  faiatness,  and  shortness  of 
breath  ;  larger  doses  to  an  aggi-avation  of  the  same  symptoms, 
with  contTaction  of  the  pupil,  frontal  headache,  salivation, 
diaphoresis,  slowing  and  weakening  of  the  pulse.  These  are 
short  of  truly  poisonous  effects. 

On  analysis  it  is  foimd  that  consciousness  is  not  lost, 
though  impaired  by  large  doses,  showing  comparative  freedom 
of  the  convolutions.  The  cord  is  the  part  principaUy  affected  by 
calabar  bean,  the  chief  symptoms  being  of  the  nature  of  motor 
paralysis  from  depression  of  the  anterior  comua,  and  thus  of 
reflex  m-itability  also.  The  respii-atoiy  muscles  necessarily 
lau  h-om  this  cause.  The  posterior  comua  (sensory  portions) 
ot  mo  cord_  are  paralysed  to  a  degree,  so  that  sensibility  is 
diminished  m  the  limbs.  The  motor  nerves  and  muscles  are  but 
Bl'ghtly  affected  directly.  Occasional  twitchings  occur,  whether 
mrcct  or  spinal  m  origin.  The  scnsonj  nerves  are  notdii-ectly  in- 
fluenced. The  ^ncdulla  is  decidedly  affected  by  physostigma. 
ihus  the  respiratory  centre,  after  brief  (probably  reflex)  stimu- 
lation, IS  depressed,  and  death  occurs  chiefly  by  asphyxia.  Tho 
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^nil  f  iT  V,  ^1  stimulated,  so  tliat  the  heart  heats  more 
powerfuUy  and  less  frequently  ;  but  at  last,  or  after  We  doses 
depression  ensues.  Therewith  the  intracardiac  branches  of 
the  vagus  are  probably  stimulated  at  fii-st,  and  the  gangHa 
paralysed  at  last.  The  blood  pressm-e  rises  with  the  increased 
cardiac  action,  and  faUs  later  on.  Whether  there  is  any  direct 
action  o±  eserm  on  the  vaso-motor  apparatus  is  unsettled 

Contraction  of  the  pupU  and  spasm  of  accommodation  are 
stnkmg  and  higlily  important  effects  of  esei-in,  whether  it  be 
pven  mternaUy  or  appHed  locally.  Both  phenomena  are  due 
to  irritation  of  the  fibres  of  the  third  nerve,  and  not  to  central 
distui-bance  as  in  the  contraction  caused  by  opium  or  to 
paralysis  of  the  sympathetic.  These  effects  are  accompanied 
by  taU  of  the  intraocular  tension,  and  can  be  removed  by 
atropia.  The  saUvary  secretion  is  increased  through  the  centre 
o±  the  chorda,  but  ceases  after  large  doses  fi-om  arrest  of  the 
circulation  in  the  glands. 

The  specific  uses  of  calabar  bean  depend  on  its  action  on 
the  cord  and  the  eye.  It  has  been  fi'equently  given  in  tetanus 
and  other  convulsive  diseases  referable  to  ii-ritation  or  disease 
of  the  spmal  centres,  and  apparently  with  success,  although 
many  of  these  cases  recover  spontaneously,  and  others  resist 
the  esei-m.  The  alkaloid  should  be  given  subcutaneously  in  doses 
of  gr.  -i^ff  to  iu  solution ;  or  gr.  i  of  the  extract  may  be  given 
subcutaneously,  or  gr.  1  by  the  mouth,  repeated  lq  two  hours, 
and  foUow*d  by  doses  of  gr.  to  i  every  few  hours.  For  the 
convulsions  of  strychnia  poisoning  calabar  bean  is  of  little  or 
no  use.  Neither  is  it  of  much  real  service  in  the  treatment  of 
poisoning  by  atropia  or  chloral,  as  was  once  expected. 

In  diseases  of  the  ej^e  eserin  is  now  much  used.  A  drop  of 
a  solution  of  the  sulphate  (2  gr.  to  1  ounce  of  water)  is 
applied  locally  to  diminish  intraocular  pressiu-e  in  glaucoma, 
perforating  keratitis,  etc. ;  in  paralysis  of  the  iris  and  ciliary 
muscle,  e.g.  after  diphtheria  (J  gr.  to  1  ounce) ;  to  counteract  the 
effects  of  belladonna ;  or  to  diminish  the  entrance  of  Hght  in 
painful  diseases  of  the  eye,  photophobia,  etc. 

4.  KEMOTE  LOCAL  ACTION. 

Eserin  is  excreted  by  the  liver  and  salivary  glands,  but  has 
never  been  found  in  the  mine. 

Ai'aroba  —  Goa  Powder.  —  A  concretion  from 
clefts  in  the  stem  of  Andira  Araroba  (Angeliun  Amar- 
gosa)  imported  from  Brazil  chiefly  into  India.  (iVoi 
officinal.) 


Acid  um  Chr  y sop  ha  nic  um. 
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Characters. — A  powder  or  in  small  pieces  of  a  light  yeUo-w 
colour,  becoming  pale-brown  by  exposure ;  mixed  with,  small 
pieces  of  wood. 

Composition. — Goa  powder  contains  80  per  cent,  of  chrys- 
arobin,  C'n^^ifi'j,  which  is  converted  iato  chrysophanic  acid,  by 
the  process  presently  to  be  given. 

I  F7-otn  Goa  Foivder  is  prepared  : 

Acidum  Chrysophanicum. — Chi-ysophanic  acid  C41H1QO4. 
Made  by  exhausting  Goa  powder  with  hot  Benzol, 
filteiing,  allowing  Chiysarobin  to  crystallise  out,  dis- 
sohdng  this  in  strong  Potash,  and  decomposing  with 
a  mineral  acid.  It  may  also  be  obtained  from 
Rhubarb.    See  Mhei  Radix,  page  318. 

Characters. — A  dull  orange-yellow  powder,  or  shining 
yellow  needles,  odourless,  with  an  acrid  taste  ;  insoluble  in 
water,  and  spirit ;  soluble  in  hot  benzol,  oUs,  and  vaseline. 

Dose. — to  2  gr. 

Preparation. 

Ungrnentiim  Acidi  Clirysoplianici.— ZTw^rwew- 
turn  Chrysarohini  (U.S. P.).    1  in  10  of  benzoated  lard. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Goa  powder  or  chi-ysophanic  acid  destroys 
low  vegetable  organisms  in  connection  with  the  skin,  stains  it 
yellow,  and  stimulates  it  so  much  as  to  produce  in  some  in- 
stances serious  constitutional  disturbance.  It  is  a  successful 
application  in  some  forms  of  ringworm,  and  in  scaly  diseases 
of  the  skin,  especially  psoriasis. 

Internally. — Chi-ysophanic  acid  is  apt  to  cause  vomiting 
and  purging. 

2.    ACTION      ON    THE     BLOOD  ;    SPECIFIC    ACTION  ;   AND  BEMOTE 
LOCAL  ACTION  AND  USES. 

Chrysophanic  acid  has  been  given  with  various  degrees  of 
success  m  psoriasis,  apparently  by  a  remote  local  action  on  the 
skin. 


Senna  Alexandrina— Alexandrian  Senna. — 
The  leaflets  of  Cassia  lanceolata  and  Cassia  obovata, 
imiMi-ted  from  Alexandria ;  carefully  freed  from  the 
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flowers  pods,  and  leafstocks  of  the  same,  and  from  the 
leaves,  flowers,  and  fruit  of  Solenostemma  Ar-el 

_  Characters  and  r^.^^.—Lanceolate  or  obovate  leaflets  about 
anmch  longs  unequaUy  oblique  at  the  baso,  britdo  ll-eS 
gTeen,  of  a  famt  peculiar  odom-,  and  mucnaginous  sweSLh 
nauseous  taste     The  unequaUy  obhque  base,  and  freedom  from 
bitterness,  distinguish  the  senna  from  the  a^gel  leaves!  wSch 
moreover,  are  thicker  and  stiffer.  ' 

Impurities;  and^  substances  resembling  Senna:  Soleno- 
stemma Ai-gel,  TJva  Ursi,  and  Barosma,  all  equal  at  the  base 


Senna  In«lica- Tinnivelly  SENNA.-The  leaf- 
lets of  Cassia  elongata.  JFrom  plants  cultivated  in 
bouthern  India. 

Characters.—Kboui  two  inches  long,  lanceolate  amtp 
unequaUy  obUque  at  the  base,  flexible,  eStii  e  Jret'without 
any  admixtui-e;  odom-  and  taste  those  of  Alexanlian  S^na 

Compos^Uio7i.—UmiB.  contains  an  active  principle,  cathartic 
acxd;^  colouring  matter  closely  aUiod  to  chrysophanic  acid; 
peculiar  mifomieutable  sugar,  catliarlo  mannite ;  other  obscm-e 
g\.u.cosvle&  semiapicrin  and  sennacrol ;  and  various  veo-etable 
salts.  _  Cathartic  acid,  a  highly  important  body,  is  an  amorphous 
glucoside,  CiaoHig^NaSOg,,  which  forms  salts  with  bases,  and 
can  be  broken  up  m  into  glucose  and  catliartogenic  acid. 
Dose. — 10  to  30  gr.  in  powder. 

Preparations  of  either  kind  of  Senna  : 

1.  Confectio  Sennse.— 1  in  11  with  Coriander,  Figs,  Tamarinds 

Cassia  Pulp,  Prunes,  Extract  of  Liquorice,  Su-Bai-  and 
Water.    Dose,  GO  to  120  gr. 

2.  Infusum  Sennse.— 1  in  10.    Dose,  1  to  2  fl.oz. 

From  Infusum  Senna  is  jnrpared  : 

a.  Mistura  Sennse  Composita.— Infusion  of  Senna,  14; 
Tinctui-e  of  Senna,  2i ;  Sulphate  of  Magnesia,  4; 
Extract  of  Liquorice,  Compoiuid  Tincture  of 
Cardamoms,  l^.    Dose,  1  to  U  fl.oz. 

3.  Syrupus  Sennse. — 1  in  2.    Dose,  1  to  4  fl.dr. 

4.  Tinctura  Sennje.— 1  in  8.    Dose,  1  to  4  fl.dr. 

Senna  is  also  the  most  important  ingredient  in  PxUvis  Glyo\T- 
rhiz;e  Compositum.  2  in  10.  Soe  Gtyeijrrhizw  Radix,  page  "22'4. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  .iND  USES. 

Given  internalhj,  senna  stimulates  the  muscular  coat  of  the 
intestine,  apparently  by  local  reflex  action,  originating  in  the 
mucous  smi'ace  of  the  howel  itself;  and  produces  brisk 
peristaltic  movements  and  purgation  within  four-  or  five  houi-s. 
The  colon  is  chiefly  stimulated,  hurrying  downwards  the  fluid 
contents  received  from  the  ileiun,  which  appear  as  very  thin 
copious  yellow  stools,  with  excess  of  soda  salts  and  digestive 
products,  but  no  special  increase  of  bile.  Full  doses  cause  re- 
peated evacuation  and  griping,  but  no  inflammation  of  the 
mucous  siu'face.  The  pelvic  structures  may,  however,  become 
hjfperajmic,  leading  to  haemorrhoids  and  the  appearance  of  the 
menses.    Constipation  does  not  follow  the  use  of  senna. 

Senna  is  never  given  alone,  but  always  with  a  carminative  to 
prevent  griping,  and  frequently  with  other  purgatives,  as  in  the 
compound  mixture.  It  is  one  of  the  most  useful  of  purgatives. 
It  is  very  extensively  prescribed  to  complete  the  effect  of  mer- 
cui-ial  and  other  duodenal  pm-gatives,  given  several  hours 
before.  It  affords  at  once  a  rap)id  and  a  safe  purge  at  the  com- 
mencement of  febrUe  attacks  in  children,  in  local  inflamma- 
tions, and  in  cerebral  congestion.  As  an  habitual  laxative  in  the 
form  of  Pulvis  GlycyiThizsB  Compositus,  senna  is  most  valuable 
as  a  simple  stimulant  of  the  muscular  coat,  which  neither  loses 
its  effect  by  use,  nor  produces  subsequent  constipation.  Com- 
bined with  bitter  and  other  stomachics,  it  is  useful  in  atonic 
dyspepsia,  its  laxative  effect  being  increased  by  acids  but 
diminished  by  alkalies. 

ACTION  IN^THE  BLOOD,   SPECII'IC  AND  REMOTE  LOCAL  ACTION. 

Cathartic  acid  and  chiysophanic  acid  enter  the  blood,  pass 
through  the  tissues,  and  are  excreted  by  the  Iridneys  and  mam- 
mary gland ;  the  cathartic  acid  pui-ging  infants  at  the  breast, 
the  chi-ysophanic  acid  staining  the  urine  yellow.  Senna 
pmges  animals  when  injected  into  the  veins. 

Ilajmatoxyli  Liigmim— Logwood. — The  sliced 
heart-wood  of  HEematoxylum  Campechianum.  Im- 
ported from  Campeachy,  Honduras,  and  Jamaica. 

Ch.irncUrs. — The  logs  are  externally  of  a  dark  colour, 
internally  they  are  reddish-brown.  The  chips  have  a  feeble 
agreeable  odour,  and  a  sweetish  tasto.  A  small  portion  chewed 
imparts  to  the  saliva  a  dark  pink  colour. 
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Pn1n,f""'-^°'*"°"-T^°§^°°'^  contains  tannic  acid,  and  a  pecuUar 

lei  XftZr  wf  ^^^^^^^  ^^'^^-g  ^  'olo-- 

solnHnr     i'     ^-"^  ^'^'^        exposure  to  light  the 

solutions  undergoing  various  changes  of  coloui-  with  acids  and 

t^o^ilt Tt''''^h^f'fr  'iecoction  prSaTes 

peicmoride  of  u-on  violet  blue,  acetate  of  lead  and  other 


Preparations. 


1.  Decoctum  Hsmatoxyli.— 1  in  20.  "  Lose,  1  to  2  fl  oz 
I.  Extractum  Hsematoxyli.— Aqueous.    Dose,  10  to  30 'gr. 


Ai^ilUIN    AJNU  USES. 

a.-^^T^*""^,!™  possesses  the  astringent  action  of  tannic 
acid,  and  may  be  used  in  the  same  class  of  cases.    See  Galla. 

_  Cassiae  PuIpa-CASsiA  PuLP.—The  pulp  ob- 
tained from  the  pods  of  the  Purging  Cassia,  Cassia 
Vistula.  Imported  from  the  East  Indies,  .or  recently 
extracted  from  pods  imported  from  the  East  or  West 
Indies. 

_  Character  '<of  the  pods.  — Cj^lindi-ical,  a  foot  or  more  in  length, 
slig-htly  cm-ved,  woody,  indehiscent,  black,  rounded,  divided  by 
septa  into  coUs,  each  containing  a  seed  and  viscid  pulp.  Of  the 
pulp  :  blaclash-brown,  viscid,  sweetish  disagreeable  taste,  and 
somewhat  sicUy  in  odour,  usuaUy  containing  the  seeds  and 
dissepiments. 

Composition.— C&ssia.  pulp  contains  sugar,  pectin,  mucilage, 
and  a  pm-gative  principle  supposed  to  be  alHed  to  cathartic 
acid.    See  Senna. 

Cassia  Pulp  is  contained  in  Confectio  Sennee,  about  1  in  8. 


ACTION  AND  USES. 

Cassia  pulp  is  a  laxative,  given  only  as  an  ingredient  of 
Confectio  Sennte. 


Tauiariiidus— Tamarind.— The  preserved  pulp 
of  the  fruit  of  Tamarindus  iudica.  Imported  from  the 
West  Indies. 
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Characters  and  Test.— A  brown  sweetish  subacid  pulp 
preserved  in  sugar,  containing  strong  fibres  and  brown  shining 
seeds,  each  enclosed  in  a  membranous  coat. 

Impuriti/.—Coi:ilMT ;  a  piece  of  bright  iron  left  in  contact 
with  the  pulp  for  an  horn-  does  not  exhibit  any  deposit  of 
copper. 

Composition. — Tamarind  contains  sugar,  gum,  tartaric  acid, 
acid  tartrate  of  potash,  citric,  acetic,  and  various  aromatic 
acids. 

Tamarind  is  contained  in  Confectio  Sennse,  about  1  in  8. 


ACTION  AND  USES. 

Tamarind  acts  as  a  pleasant  acid  refrigerant  and  gentle 
laxative.  For  the  former  purpose  it  is  prepared  either  as  an 
infusion  or  as  tamarind  whey  (1  part  of  the  pulp  to  30  parts 
waiin  mUk),  which  is  also  a  mild  pui-gative,  like  the  Conlectio 
Sennse. 

Copaiba — Oopaiva, — The  oleo- resin  obtained 
from  incisions  made  in  tlie  trunk  of  Copaifera  multi- 
juga,  and  other  species  of  Copaifera.  Chiefly  from 
the  valley  of  the  Amazon. 

Characters  and  Tests. — About  the  consistence  of  olive  oil, 
light  yeUow,  transparent,  with  a  peculiar  odom-,  and  an  acrid 
aromatic  nauseous  taste.  Perfectly  soluble  in  an  equal  volume 
of  benzol.    Is  not  fluorescent. 

Composition. — Copaiba  consists  of  less  than  50  per  cent  of 
the  officinal  volatile  oil,  and  more  than  60  per  cent  of  resin.  The 
oil  of  copaiva,  isomeric  with  tui-pentine,  CiqHij,  is  colourless  or 
pale  yellow,  with  the  odour  and  taste  of  copaiva.  Eesia  of 
Copaiva,  C2QH3QO2,  is  a  brownish  resinous  mass,  consisting  of  a 
crystallisable  resin,  copaivic  acid,  the  chief  constituent  of  the  oleo- 
resin,  and  a  non- crystallisable  viscid  resin  of  copaiba,  amount- 
ing to  1^  per  cent.  The  proportion  of  oil  and  resin  varies 
much  with  the  age  and  exposm-e  of  the  copaiba. 

Impurities. — Turpentine,  detected  by  the  odour  on  heating. 
Fixed  oils,  detected  by  a  greasy  ring  round  the  resinous  stain 
left  by  copaiva  when  heated  on  paper.  Copaiva  dissolves  one- 
fourth  its  weight  of  carbonate  of  magnesia  by  the  aid  of  heat,  and 
remains  transparent ;  not  so  the  fixed  oil.  Gurjun  balsam, 
which  coagulates  at  270°. 

I)ose.—\  to  1  fl.dr. 
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Preparation. 

Oleum  Copaibffl.— The  oil  distilled  from  Copaiba.    Dose  5 
to  20  min.,  with  mucUage  or  yolk  of  egg.  ' 


ACTION  AND  USES. 

1.   IMMEDIATE  LOCAL  ACTION. 

Copaiva  produces  an  acrid  nauseous  sensation  in  the  mouth 
warmth  in  the  stomach,  unpleasant  eructations,  and  msti-o! 
uitestmal  ii-ntation  Uke  other  oleo-resins.  Large  doses  or  the 
persistent  use  of  the  drug  leads  to  dyspepsia,  sickness,  and 
diarrhoea ;  and  it  is  contra-indicated  in  irritable  states  of  the 
stomach  and  bowels. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION. 

The  active  principles  of  copaiva  are  absorbed  iato  the  blood 
and  pass  thence  into  the  tissues.  The  action  of  copaiva  on  the 
organs  and  tissues  generally  is  obscure. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

The  volatile  oil  of  copaiba  is  excreted  by  the  kidneys, 
bronchi,  and  skin,  and  the  resia  at  least  by  the  kidneys.  AU 
the  secretions  smell  freely  of  the  di-ug,  and  the  neighbourhood 
of  the  patient  is  pervaded  with  a  characteristic  unpleasant 
odour.  In  thus  passing  thi-ough  the  eHmiuating  organs,  copaiva 
stimulates  them,  altering  their  secretions  and  the  nutrition  of 
theii'  cells  and  vessels.  The  m-iae  is  passed  more  fi-equently. 
and  usually  iu  increased  quantity  ;  but  it  may  be  scanty,  witn 
albumen  and  blood,  pain  in  the  loins,  and  other  sjnnptoms  of 
renal  _  congestion.  The  albumen  thus  passed  must  be  dis- 
tinguished fi'om  the  acid  resin  of  copaiva  which  may  be  thrown 
down  from  the  urine  by  nitric  acid,  and  which  is  dissolved  by 
heat  or  alcohol.  Carried  by  the  ui-ine  into  the  bladder  and 
urethra,  and  possibly  also  excreted  by  the  mucous  membranes 
of  the  same  parts,  copaiva  produces  along  the  whole  genito- 
urinary tract  a  stimulant  and  disinfectant  effect.  A  similar 
influence  is  isroduced  in  the  bronchi,  and  the  mucous  secretion 
is  increased,  and  expectoration  reflexly  excited.  The  stimu- 
lation of  the  skin  (and  probably  the  primary  gastro-intestinal 
ii-ritation  in  pait)  may  sometimes  cause  an  eruption,  the 
*'  copaiba  rash,"  not  unlike  that  of  measles. 

The  uses  of  copaiva  depend  entii-ely  on  its  remote  local 
effects,  the  immediate  local  effects  only  suggesting  care  in  its 
administration.  Its  chief  application  is  to  the  genito-urinary 
organs.    The  resin  is  given  as  a  highly  useful  diuretic  in 
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hepatic  and  cardiac  dropsy,  but  must  be  avoided  in  the  di'opsy 
attending  Bright's  disease.  It  is  much  to  be  preferred  to 
the  oleo-resin  for  this  purpose.  The  latter  is  chiefly  employed 
in  inflammatory  affections  of  the  bladder  and  urethi-a,  especially 
gonorrhoia,  when  the  first  acute  symptoms  have  somewhat 
subsided.  It  is  best  combined  with  potash  and  cubebs.  Natu- 
rally it  is  less  useful  iu  the  vaginal  gonorrhoea  of  women. 
Copaiba  is  now  seldom  used  in  bronchial  affections,  on  account 
of  the  unpleasant  effects  attending  it ;  but  in  hospital  practice 
it  wlU  sometimes  diminish  and  disinfect  the  profuse  foul  pro- 
ducts of  chi-onic  bronchitis  and  bronchiectasis  when  other 
means  have  failed.    It  is  occasionally  given  in  sldn  diseases. 


Acaciaj  Gissiiini — Gum  Acacia. — A  gummy 
exudation  from  the  stems  of  one  or  more  undeter- 
mined species  of  Acacia. 

Characters  and  Tests. — In  spheroidal  tears,  nearly  colour- 
less, and  opaque  from  numerous  muiute  craclis ;  or  in  fragments 
with  shining  surfaces ;  biittle ;  bland  and  mucilaginous  in 
taste ;  insoluble  in  alcohol,  but  soluble  in  water. 

_  Impurities. — Starch ;  detected  by  the  iodine  test.  Gum 
resins ;  detected  by  smell  and  taste. 

_  Incompatibles. — Alcohol  and  sulphuric  acid,  borax,  persalts 
of  iron,  and  subacetate  of  lead. 

Composition. — Gum  arable  consists  chiefly  of  arabic  acid 
or  arabin,  CanHj^Oss,  combined  with  calcium,  magnesia,  and 
potash,  and  17  per  cent,  of  water. 

Preparations. 

Mucilago  Acacia. —Gum,  40;  Water,  60.  Base,  1  to  4  fl.dr. 
Gum  Acacia  is^  also  contained  in  Mistura  Cretse,  ]\Iistui-a 
Guaiaci,  Pulvis  Amygdalas  Compositus,  Prdvis 
Tragacanthfe  Compositus,  and  in  aU  Trochisci. 


ACTION  AND  USES. 

Acacia  possesses  very  similar  properties  and  physiological 
eitects  to  those  of  tragacanth,  and  is  employed  for  the  same 
piuiMsos.  (See  Tragacanth  a.)  An  objection  to  its  pharmaceutical 
use  IS  its  liabUity  to  undergo  fermentation,  and  cause  indiges- 
tion, flatulence,  and  diarrhoea.  Its  principal  application  thera- 
pcuticaUy  is  for  cough  in  the  fonn  of  lozenges  and  liactuses. 
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Indigo- 0,H,NO.     A  blae  pigment  prepared 
trom  various  species  of  Indigofera.    Trom  India. 
C7«e.— Indigo  is  employed  in  chemical  testing. 

EOSACEiE. 

Rosse  Gallicse  Petala— Red  Rose  Petals  — 
The  fresh  and  dried  unexpanded  petals  of  Rosa 
gallica.    From  plants  cultivated  in  Britain. 

Characters.~Go\Qwc  fine  pui-plish-red,  retained  after  drv- 
mg  ;  taste  bitterish,  feebly  acid,  and  astringent;  odom-  roseate, 
Qeveloped  by  drying. 

Composition.  —  Red-rose  petals  contain  an  aromatic  oil 
tannic  and  gallic  acids,  gum,  colouring  matters,  salts,  etc' 
Oleum  ros(s  exists  in  very  small  quantity;  it  consists  of  an 
aromatic  oxygenated  eloeoptin,  and  an  odouiiess  solid  rose- 
camphor. 

Preparations. 

1.  Confeotio  RosaB  Gallicae.— 1  oi  fresh  petals  in  4.    Dose  30 

to  60  gT.  ' 

2.  Infusum  Rosse  Acidum. — 1  of  dried  petals  in  40  of  diluted 

sulphuric  acid  and  water.    Dose,  1  to  2  fl.oz. 

3.  Synipus  Rosae.— 1  of  dried  petals  in  17i.    Lose,  1  to  2 

fl.di-. 


Rosse  CentifoUsB  Petala  —  Cabbage  Rose 
Petals.— The  fresh  petals,  fully  expanded,  of  Rosa 
centifolia.    Prom  plants  cultivated  in  Britain. 

Characters. — Taste  sweetish,  bitter,  and  faintly  astringent ; 
odour  roseate ;  both  readily  imparted  to  water. 

Preparation. 

Aqua  Rosae. — 1  in  1  by  distillation.    Pose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

The  preparations  of  the  red  and  the  cabbage  rose  arc 
chiefly  used  as  pleasant  vehicles.  The  acid  infusion  is  an 
agreeable  astriagent. 


Rosae  Caiiiiise  Fi-uctus — Fruit  op  the  Dog 
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Rose — Hips. — The  ripe  fruit  of  the  Dog  Rose,  Rosa 
canina,  and  other  indigenous  allied  species. 

Characters. — An  inch  or  more  in  length,  ovate,  scarlet, 
smootli,  shining ;  taste  sweet,  subacid,  pleasant. 

Preparation. 

Confectio  Rosae  Caninae. — -1  in  3.    Dose,  60  gr.  or  more. 

Confectio  Eoscb  Canines  is  contained  in  Pilula  QuiniEe. 


ACTION  AND  USE. 

The  confection  of  hips  forms  a  very  useful  basis  for  pills. 

Composition. — Hips  contaia  malic  and  citric  acids,  free  and 
combined,  tannic  acid,  sugar,  and  a  trace  of  volatile  oil. 

Amygdala  Dulcis— Sweet  Almond. — The  seed 
of  the  sweet  almond  tree,  Amygdalus  communis,  var. 
dulcis.    Cultivated  about  Malaga. 

Characters. — ^Above  an  iach  ia  length,  lanceolate,  acute, 
with  a  clear  ciunamon-brown  seed-coat,  and  a  bland  sweetish 
nutty-flavoured  kernel.  Does  not  evolve  the  odour  of  bitter 
almonds  when  bruised  with  water. 

Impurity. — The  bitter  almond,  which  yields  an  odour  of 
hydrocyanic  acid  when  bruised  with  water. 

Amygdala  Amara —  Bitter  Almond.  —  The 
seed  of  the  bitter  almond  tree,  Amygdalus  communis, 
var.  amara.    Brought  chiefly  from  Mogadore. 

Characters. — Eesembles  the  sweet  almond  in  appearance, 
but  is  rather  broader  and  shorter  ;  has  a  bitter  taste,  and  when 
rubbed  with  a  little  water  emits  a  characteristic  odour. 

Composition. Soih.  varieties  of  almond  jdeld  by  expression 
about  50  per  cent,  oi  fixed  oil.  Oleum  Amygdalae,  and  albuminous 
substances,  mcluding  emulsin.  The  bitter  variety  also  yields,  by 
distillation  with  water,  a  volatile  oil.  Oleum  Amygdala  Amara, 
Essential  Oil  of  Almonds,  not  officinal. 

This  Essential  OU  of  Bitter  Almonds,  or  "  OU  of  Bitter 
Ahnonds,  although  not  officinal,  must  be  carefully  dis- 
tinguished fi-om  the  officinal  fixed  oU,  Oleum  Amygdala?,  inas- 
much as  m  the  crude  form  generaUy  sold  it  is  higlily  poisonous, 
trom  admixtui-e  with  4  to  8  per  cent,  of  hycU-ocyanic  acid. 
Bitter  almonds  contain  neither  the  volatile  oil  nor  hydiocyanic 
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acid  until  moistened,  but  2  to  3  per  cent,  of  a  body  caUed 
a„H,,NO„,a  crystaUine  glucoside,  whichf  iT  the 
presence  of  water,  and  under  the  fei-mentive  influence  of  the 
emulsin,  breaks  up  into  the  volatile  oil,  hydi-ocyanic  acid,  and 
^cose  :  C,  H,,NO„  +  2H,0  =  C.HeO  +  HCN  +  2C,H,oO«. 
When  purified  by  separation  of  the  hydrocyanic  acid,  voktile 
oil  ot  bitter  ahnonds  is  not  poisonous,  consisting,  as  it  does  of 
hydxide  of  benzol  (C^H.OH),  with  benzoic  acid  (C,H„0„)  as  a 
product  of  oxydation  by  exposm-e,  and  other  allied  substances, 
and  IS  used  for  flavouring  sweets.  Nitro-benzine,  however 
which  18  sometunes  substituted  for  it,  having  a  very  similar 
navour,  is  decidedly  poisonous. 

Preparations  of  the  Sweet  Almond. 

1.  Oleum  Amygdalffl.— Almond  on.    The  oil  e.rj9msfi(?  from 

bitter  and  sweet  almonds.  Pale  yeUow,  nearly  in- 
odorous  or  with  a  nutty  odour,  and  a  bland  oleamnous 
taste.    Dose,  2  to  4  fl.  dr. 

Almond  Oil  is  contained  in  Unguentum  Cetacei,  Unguentum 
Simplex  (and  its  preparations),  Unguentum  Hydrar- 
gyii  Oxidi  Rubri,  Unguentum  Plumbi  Subacetatis 
Compositum.  It  is  used  in  preference  to  olive  oil,  as 
it  makes  a  whiter  ointment. 

2.  Pulvis  Amygdalaa  Compositus.— 8  to  4  of  Sugar,  and  1  of 

Gum  Acacia.    Dose,  60  to  120  gr. 

Pulvis  Aimjgdalm  is  used  in  preparing  : 

a.  Mistura  Amygdala.— 1,  with  water,  8.  Dose,  1  to  2 
fl.oz. 


ACTION  AND  USES. 

The  Sweet  Almond  is  demulcent  and  nutritive,  and  has 

been  ground  into  a  flour  for  making  cakes  to  be  eaten  by 
diabetic  patients,  instead  of  starchy  food.  The  Compoimd 
Powder  and  Mixture  are  used  only  as  vehicles  for  insoluble 
powders  and  demulcent  cough  medicines. 

Almond  oil  has  the  same  action,  and  is  used  for  the  same 
puiijoses,  as  olive  oil,  which,  though  less  agreeable,  is  more 
generally  employed  as  being  cheaper.    See  Oleum  OUvcc,  p.  284. 


Priimim— Prune. — The  dried  drupe  of  the  Pkim, 
Prunus  domestica.    From  southern  Europe. 
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Composition. — The  prune  contains  sugar,  malic  acid,  and  a 
purgative  principle. 

Prune  is  contained  in  Confeotio  Sennse,  1  in  12j. 


ACTION  AND  USES. 

The  prune  is  nutritive,  demulcent,  and  slightly  laxative, 

It  may  be  ordered  as  an  article  of  diet  in  habitual  constipation. 

L.aiu'ocerasi  Folia— Cherry-Laurel  Leaves. 
— The  fresh  leaves  of  Prunus  Laurocerasus.  The 
Common  or  CheiTy  Laurel. 

Characters. — Ovate-lanceolate  or  elliptical,  distantly  toothed, 
furnished  with  glands  at  the  base,  smooth  and  shining,  deep 
green,  on  strong  short  footstalks ;  emitting  a  ratafia  odour  when 
bruised. 

_  Composition. — Cheny  laurel  leaves  jdeld  by  distillation  a 
variable  amount  of  hydrocyanic  acid,  and  a  volatile  oil,  by  a  pro- 
cess of  decomposition  resembling  that  just  described  in  the 
bitter  almond.  Neither  emulsin  nor  ordinary  amygdalin  have, 
however,  been  demonstrated  in  the  leaves,  but  a  resinoid  body, 
which  jaelds  with  emulsin  hydi-ocj^anic  acid,  and  is  called 
"  amorphous  amygdalin." 

Preparation. 

Aqua  Laurocerasi. — 1  in  \\  by  distillation.  Incompatibles, 
metallic  salts.    Dose,  5  to  30  min. 


ACTION  AND  USES. 

Cherry-laurel  water  possesses  the  action  of  hydrocyanic 
acid,  and  is  also  a  flavouring  agent.  The  strength  of  the  di-ug 
in  this  very  powerful  substance  is  so  uncertain  that  its  use 
ought  to  be  avoided.    See  Acidum  Sydrocyanieum  Dilutum. 

Cusso— Koussc— The  flowers  and  tops  of  Brayera 
anthelmintica.    Collected  in  Abyssinia. 

Characters.— Flowers  small,  reddish  brown,  on  hairy  stalks, 
outer  limb  of  calyx  five-parted,  the  segments  oblong  or  oblong- 
lanceolate,  reticulated,  with  a  fi-agi-ant  odoui-  and  a  disagreeable 
acrid  taste. 

Composition.— Kousao  contains  a  volaiile  oil,  tannic  acid,  gum, 
Q — 8 
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sugar,  and  a  neutral  crystallisable  active  principle,  koussin,  or 
cossin,  C31H38O10. 
jDose. — I  to  I  oz. 

Preparation. 

Infusum  Cusso.— 5  oz.  in  4  fl.oz.  boiling  water  for  one  dose ; 
to  be  drunk  without  straioing. 


ACTION  AND  USES. 

Taken  in  the  large  doses  necessary,  kousso  is  apt  to  cause 
nausea,  vomiting,  colic,  and  sUgbt  diarrhoea.  Its  principal 
action  is  as  an  anthelmintic,  the  tape-worms  (Taenia  soliimi, 
Tsenia  mediocaneUata,  and  Bothryocephalus  latus)  being  readily 
killed  by  it.  It  is  used  for  this  purpose  onlyj  and  rarely  in 
England.  It  may  or  may  not  require  the  assistance  of  a 
purgative  to  expel  the  dead  worm.  The  powdered  flowers, 
either  in  compressed  masses  or  suspended  in  an  aromatic  water, 
are  said  to  be  much  more  active  than  the  officinal  infusion. 

MYRTACE^. 
CaryophyUum  —  Cloves.  —  The    dried  unex- 
panded   flower   buds   of  Oaryophyllus  aromaticus. 
Cultivated  in  Penang,  Bencoolen,  and  Amboyna. 

Characters. — About  sis  lines  long,  dark  reddish-brown, 
plump  and  heavy,  consisting  of  a  nearly  cylindiical  body 
surmovmted  by  four  teeth  and  a  globular  head,  with  a  strong 
fi-agrant  odour,  and  a  bitter  spicy  pungent  taste.  It  emits  oil 
when  indented  with  the  nail. 

Composition. — Cloves  contain  20  per  cent,  of  the  officinal 
oil,  tannic  acid,  and  gum.  Oil  of  cloves  consists  of  eiigenol 
(eugenic  acid),  C10H12O3,  chemicaUy resembhng  phenol  (carboHc 
acid),  and  a  tui-pentine.  A  crystaUine  body,  eugenin,  isomenc 
with  eugenol,  and  a  neutral  body,  caryophyllin,  isomeric  with 
camphor,  can  also  be  obtained  fi-om  cloves. 

Preparations. 

1.  Oleum  Caryophylli.— Oil  of  cloves.    The  oil  distilled  in 

Britain  fi-om  cloves.  Colourless,  when  recent,  becommg 
red-brown,  with  the  odoui-  and  burning  spicy  taste  of  the 
clove.  It  is  one  of  the  few  volatile  oils  heavier  than 
water.    Dose,  1  to  4  min. 

2.  Infusum  Caryophylli.— 1  in  40.    Pose,  1  to  2  fl.oz. 

Cloves  and  Oil  of  Gloves  are  also  contained  in  several  pre- 
parations of  other  drugs. 


Ca  r  yophyll  um. 
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ACTION  AND  USES. 

Cloves  may  be  taken  as  the  tj'pe  of  a  great  group  of  remedies, 
other  members  of  which  are  orange,  lemon,  pimenta,  cajuput, 
carui,  dill,  peppermint,  and  many  more,  which  are  met  with 
in  our  systematic  review  of  medicinal  plants.  This  group  ia 
known  as  the  aromatic  essential  oils,  of  complex  and 
variable  chemical  composition,  but  consisting  as  a  rule  of 
terpenes,  mixed  with  camphors,  resins,  fatty  and  other  acids, 
and  different  vegetable  constituents.  They  are  closely  allied,  on 
the  one  hand,  to  phenol  (carbolic  acid)  and  benzoic  acid,  and  on 
the  other  to  still  more  complex  vegetable  products,  the  balsams 
and  gum-resins.  Instead  of  dislocating  the  various  members 
of  the  group  of  aromatic  oils  from  their  proper  botanical 
position  to  discuss  them  together,  we  will  describe  theii-  action 
and  uses  once  for  all  under  the  present  head,  it  being  under- 
stood that  what  is  said  of  oil  of  cloves  applies  to  the  other 
substances,  with  insignificant  qualifications. 

1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  the  essential  oil  of  cloves  and  allied  substances 
closely  resemble  tm-pentine  in  properties.  Thus,  whilst  preven- 
ting or  arresting  decomposition,  they  redden  and  inflame  the 
skin,  and  cause  for  a  time  smarting  pain,  which  gives  place  to 
local  anaesthesia.  OQ  of  cloves  and  other  ofiicinal  fragrant  oils 
are  too  costly  to  be  used  externally,  except  to  scent  hniments ;  but 
the  concrete  "  oUs,"  or  solid  constituents  of  the  oUs,  of  pepper- 
mint, thyme,  eucalyptus,  myi-tle,  etc.  (stearoptenes),  are  ex- 
cellent antiseptics,  local  anaesthetics,  stimulants  and  counter- 
irritants  and  tm-pentine  and  camphor  are  common  applications 
for  these  purposes.  Such  aromatic  substances  might  be  used  to 
dismfect  foul  wounds  and  ulcers,  and  promote  healing ;  to  hasten 
the  removal  of  chronic  inflammatory  products  by  increasing  the 
local  blood-flow,  and  thus  to  reduce  swelling  in  or  under  the 
skm,  the  periosteum,  or  the  joints ;  to  relieve  neuralgic  and 
rheumatic  pains,  such  as  sciatica  and  lumbago,  by  dulling  the 
sensibility  of  the  nerves;  and  to  act  reflexly  on  deeper  parts, 
for  mstance,  the  lung  or  heart,  when  appHed  to  the  skin  over 
them  as  counter-irritants. 

Interna  lit/. —In  the  mouth  the  aromatic  oils  of  cloves  and 
Its  allies  act  much  as  they  do  on  the  skin.  Besides  being  anti- 
septic, rhey  dilate  the  local  vessels  (?  directly),  and  this  in- 
crease the  circuktion,  heat,  and  nutrition,  and  may  even  cause 
inflammation.  They  irritate  the  nerves,  causing  pain  associated 
with  a  sense  of  burning;  but  depression  quicldy  foHows,  and 
local  anaesthesia.    Oil  of  cloves  is  a  valuable  "application  in 
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toothaclie  from  dental  caries,  acting  at  once  as  an  anodyne  and 
dismfectant.  At  the  same  time,  the  nei-ves  of  taste  and  smell 
(flavour)  are  powerfully  excited.  Several  results,  of  the  first 
importance  in  digestion,  foUow  these  local  changes,  namely  :  (1) 
reflex  salivation;  (2)  reflex  flow  of  mucus;  (3)  reflex  hyper- 
a5mia  of  the  gastric  mucosa,  a  sense  of  hunger,  and  a  flow  of 
gastric  juice  ;  (4)  stimulation  of  the  appetite  and  increase  of 
reHsh  by  the  pleasing  flavour ;  and  (5)  in  a  word,  increased 
desire  for,  enjoyment  of,  and  digestion  of  food. 

Aromatic  oils  are  accordingly  used  very  extensively  in 
cookery,  where  the  proper  use  of  them  constitutes  an  important 
portion  of  the  culinary  art.  Those  of  them  which  are  also 
hitter,  such  as  orange,  are  taken  with  wines  and  spirits  as 
various  "  aromatic  bitters,"  liqueurs,  etc.,  to  rouse  or  strengthen 
appetite  and  digestion  before  or  during  a  meal.  In  pharmacy 
they  are  employed  to  correct  the  tastes  of  nauseous  drugs ;  and 
■  therapeutically  they  are  given  in  dyspepsia  and  debility  along 
with  most  bitters  to  increase  the  saliva  and  gastric  juice. 

In  the  stomach,  the  effect  of  aromatics  on  the  vessels  and 
nerves  is  continued ;  and  here  it  is  generally  described  as 
carminative.  Besides  causing  an  increased  flow  of  juice,  by 
stimulation  of  the  mouth,  these  substances  are  powerful 
stomachics  in  several  ways.  The  vessels  of  the  mucosa  are 
dilated ;  the  nerves  of  the  same  are  flrst  excited  (causing  a  sense 
of  heat  in  the  epigastrium)  and  then  soothed,  thus  relieving  pain  ; 
the  contents,  if  decomposing,  as  in  dyspepsia,  are  partly  disin- 
fected. Their  reflex  influence  is  equally  important.  The  mus- 
cular coat  is  stimulated,  thus  increasing  the  gastric  movement, 
expelling  flatulence,  and  relie^'^ng  painful  cramps,  spasms, 
hiccup,  and  other  forms  of  distress.  Distant  organs  are  also 
stimulated  :  the  vigour  of  the  heart  increased,  the  blood  pressure 
raised,  and  the  spinal,  medullary,  and  even  cerebral  centres 
temporarily  excited,  to  the  relief  of  low,  hysterical,  and 
"  spasmodic "  symptoms,  very  common  in  certain  classes  of 
females,  as  weU  as  of  more  serious  conditions,  such  as  asthma, 
cardiac  pain,  and  palpitation.  Aromatics  are  thus  general 
stimulants  and  antispasmodics. 

In  the  intestines  the  aromatic  oUs  may  still  be  found  partly 
unabsorbed,  acting  on  the  same  structm-es  as  before,  increasing 
the  local  functions,  stimulating  the  intestinal  movements,  and 
expelling  flatus.  They  thus  relieve  or  prevent  pain  or  spasm 
(coUc),  and  pro\'ide  us  with  valuable  correctives  of  the  griping 
tendencies  of  many  purgatives.  The  constitution  of  the  most 
important  compound  piUs,  powders,  and  laxative  draughts 
should  be  studied  in  this  connection,  such  as  Pilula  Khei  Com- 
posita,  Pulvis  Jalapse  Compositus,  and  Mistura  Sennfe  Com- 
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positus.  CaryopliyUmn  is  sKghtly  astringent,  by  virtue  of  its 
tannic  acid. 

2.  ACTION   ON  THE  BLOOD. 

The  aromatic  oils  of  cloves  and  its  allies  enter  the  blood  as 
such,  and  whilst  oxydised  in  part  by  the  red  corpuscles,  leave 
the  circulation  mainly  unchanged.  Some  of  them  are  known 
to  increase  the  number  of  white  corpuscles,  possibly  by  acting 
on  the  lymphatic  glands  or  spleen. 

3.  SPECIFIC  ACTION  AND  USES. 

The  aromatic  oils  are  rarely  given  in  sufficient  doses  to 
produce  definite  specific  effects  on  the  tissues  and  organs.  It 
may  safely  be  assumed  that  in  the  main  their  action  closely 
resembles  that  of  turpentine,  or  that  of  camphor,  respectively, 
as  the  one  or  the  other  compound  is  in  excess  in  the  particular 
drug.  [See  these  substances.)  Spealdng  generally,  they  are 
stimulant  and  antispasmodic ;  but  let  it  be  noted  that  a  great 
part  of  this  effect  is  reflex  from  the  stomach,  as  described. 

4.   REMOTE  LOCAL  ACTION  AND  USES. 

The  aromatic  oils  are  excreted  by  the  kidneys,  skin,  bronchi, 
Hver,  and  probably  the  bowels ;  and  in  passing  through  these 
structures  stimulate  and  disinfect  them.  This  subject  is  of 
the  first  importance  in  pharmacology,  and  wUl  be  best  discussed 
under  the  head  of  tui-pentine,  an  oil  which  produces  very 
marked  remote  effects.    See  Terebinthince  Oleum,  page  346. 

Pirn enta— Pimento. — The  dried  unripe  berries 
of  the  Allspice  tree,  Eugenia  Pimenta.    West  Indies. 

Characters. — Of  the  size  of  a  small  pea,  brown,  rough, 
crowned  with  the  teeth  of  the  calyx,  yellowish  within,  and 
contaming  two  dark  brown  seeds.  Odour  and  taste  aromatic, 
hot,  and  peculiar. 

Substances  resembling  Pimenta  :  Pepper,  which  has  no  calyx. 

Composition.—Vhnento  contains  chiefly  the  oflicinal  volatile 
oil,  identical  with  oil  of  cloves. 

Preparations. 

1.  Oleum  PimentsB.— The  oU  distiUed  from  the  fruit  in 

England.  Colourless,  becoming  brown  by  keeping.  Sinks 
m  water.    Dose,  1  to  3  min. 

2.  Aqua  Pimentae.— 1  in  Hi,  by  distillation.    Dose,  1  to  2  oz. 

Pimenta  is  also  contained  in  Syxupus  Rhamni. 
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ACTION  AND  USES. 


The  action  and  uses  of  pimento  are  the  same  as  those  of  the 
preparations  of  cloves,  and  other  aromatics. 


Oleum  CajHpiiti-OiL  of  Cajuput.— The  OU 
distilled  from  the  leaves  of  Melaleuca  minor  Im- 
ported from  Batavia  and  Singap  ore. 

Characters.— S[(s<cj  mohUe,  ti-ansparent,  of  a  fine  pale 
blmsh-green  coloui-.  It  has  a  strong  agreeahle  odour,  and 
a  warm  aromatic  taste,  and  leaves  a  sensation  of  coldness  L  the 
mouth. 

ComponUon.~(d;^  of  Cajuput  consists  of  hydrate  of  cajupu- 
isomeric  with  Borneo  camphor,  and  a  second 

oil  (i),  boiling  at  a  higher  temperature. 

oUs  '^'"^"'■*'*'^*-~C°PPer ;  detected  by  usual  tests.  Other  volatile 
Dose. — 1  to  3  min. 

Preparation. 

Spiritus  Cajuputi.— 1  ia  50.    Dose,  30  to  60  min. 

Oil  of  Cnjiiptit  is  also  contained  in 'Lhnmentam  Crotonis 
3J  in  8. 


ACTION  AND  USES. 

Cajuput  oil  resembles  in  its  action  and  uses  oil  of  cloves 
just  described,  but  it  is  more  used  externally  as  a  stimulant 
and  counter-irritant. 


Eucalypti  Folia_EucALYPTus  Leaves.  (N'ot 
Officinal.)— The  dried  leaves  of  Eucalyptus  globulus, 
the  Blue  Gum  tree  of  Australia. 

Characters. — Grey- green  coriaceous  leaves,  6  to  12  inches 
in  length,  |  to  1  inch  in  breadth,  ensiform,  smooth,  entire, 
studded  with  oil  glands  ;  smeU,  camphoraceous ;  taste,  bitter 
and  pungently  aromatic. 

Composition. — The  leaves  contain  2-75  to  6  per  cent,  of  an 
sethereal  oil,  eucalijptol,  rosin,  tamiiii,  salts,  and  colouring  matter. 
Eucalyptol  is  a  colourless  mobile  liquid  obtained  by  distillation 
from  the  leaves,  with  a  strong  agreeable  odour,  consisting  of 
70  per  cent,  of  a  terpene,  with  cjTnol.  It  readily  changes  into 
resin,  yielding  ozone. 


Eucalyptus. 
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Dose— Of  the  leaves,  6  gr.  and  upwards ;  of  the  oil,  1  to 

5  min. 

Freparations. 

Eucalyptus  Gauze  ;  and  Eucalyptus  Ointment. — 1  of  the  oil 

in  5. 


ACTION  AND  USES. 

Externally. — Eucalyptus  oil  is  a  powerful  antiseptic  and 
disinfectant.  The  gauze  has  almost  supplanted  carbolic  acid 
gauze  in  Lister's  process,  as  it  is  neither  irritant  locally,  nor 
poisonous  when  absorbed. 

Internally. — The  action  of  eucalyptus  oil  is  nearly  the  same 
as  that  of  oil  of  turpentine,  with  which  it  is  otherwise  so 
closely  allied.  (See  Terebinthince  Oleum.)  It  is  antipyretic  and 
antiperiodic  to  a  degree,  like  quinia,  and  was  once  believed  to 
be  of  great  value  in  ague,  but  this  is  now  doubtful.  The  blue 
gum  tree  is  planted  in  aguish  districts  to  free  the  soil  of 
malaria. 

The  remote  local  action  of  eucalyptus  is  important.  It 
leaves  the  system  by  the  kidneys  and  lungs,  giving  its  odour 
to  their  excretions,  and  disinfecting  these  and  the  mucous  sur- 
faces. The  oil  is  therefore  indicated  in  pyelitis  and  cystitis 
on  the  one  hand ;  and  in  bronchitis,  dilated  bronchi,  and 
asthma  on  the  other  hand. 

Oranati  Radicis  Cortex  —  Pomegranate 
Root  Bark. — The  dried  bark  of  the  root  of  Punica 
Granatum.    Obtained  from  the  south  of  Europe. 

Characters. — In  quills  or  fragments  of  a  greyish-yeUow 
colour  externally,  yellow  internally,  having  a  short  fracture, 
httle  odour,  and  an  astringent  slightly  bitter  taste. 

Incompatibles. — Alkalies,  lime-water,  metaUic  salts,  gela- 
tine. 

Composition. — Pomegranate  root  bark  contains  tannin;  a 
crystaUisable  body  punicin  j  a  substance  resembUng  mannite 
(see  Manna),  mucilage,  etc. 

Preparation. 

Decoctum  Granati  Radicis.— 1  in  10.    Dose,  1  to  2  fl.oz. 


ACTION  and  uses. 
Pomegranate  root  bark  has  an  anthelmintic  and  slightly 
irritant  action,  much  hke  kousso   (see  Cusso,   page  242), 
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but  is  somewhat  astringent  unless  taken  in  large  quantities 
It  has  long  been  used  in  the  treatment  of  ^^^^Z 
which  IS  expeUed  apparently  (not  actuaUy)  dead  by  a  d^se^f 
the  decoction,  preceded  and  f  oUowed  by  a  pui-gative 

DIPTEEOCAEPINE^. 
Chai.lmoog,-a   OiI._The  oil  expressed  from 
the  seeds  of  Gynocardia  odorata.    From  India. 

Characters  --^  pale-brownish  unctuous  solid,  with  a  dis- 
agreeable smell  and  taste. 

-Chauhnoogra  oil  contains  a  quantity  of 
paUmt^,  and,  with  three  other  fatty  acids,  including  gynoYardio 
acid,  the  supposed  active  principle. 
Dose. — 2  to  15  gr. 


ACTION  AND  USES. 

„„.3^"^"'°°^^,°^^  is  beHeved  to  be  a  local  stimulant,  and  a 
nutritive  when  administered  either  by  inunction  or  intemaUy. 
it  was  ±or  a  time  much  praised  in  leprosy,  and  has  been  used 
lor  pnthisis,  lupus,  psoriasis,  and  chi'onic  rheumatism. 


CUCUEBITACEiE. 
Colocynthidis  PuIpa-Coi.ocYNTH  Pulp.— The 
dried  decorticated  fruit,  freed  from  seeds,  of  Citrullua 
Colocynthis.    Imported  chiefly  from  Smyrna,  Trieste 
France,  and  Spain.  ' 

Characters.— lAgU,  spongy,  white  or  yeUowish-white  in 
colour,  intensely  bitter  in  taste. 

Composition.— Th.6  active  principle  of  colocynth  is  a  bitter 
glucoside  colocynthvn,  ^^,^^0^^,  usuaUy  amorphous,  but  crystal- 
nsable,  and  readily  soluble  in  water. 

Dose,  in  powder,  2  to  8  gr. 

Preparations. 

1.  Extractum  Colocynthidis  Compositum.— CoIocjTith  Pulp,  6; 

Extract  of  Socotrine  Aloes,  12  ;  Resin  of  Scammony,  '4  ; 
Hard  Soap,  3  ;  Cardamom  Seeds,  1 ;  Proof  Spirit,"  160. 
Dose,  2  to  5  gr. 

2.  Pilula  Colocynthidis  Composita.— Colocynth  Pulp,  1 ;  Barba- 

does  Aloes,  2  ;  Scammony,  2  ;  Sulphate  of  Potash,  \  ;  Oil 
of  Cloves,  i ;  Water,  q.s.  (about  J).    Lose,  6  to  10  gi-. 


COLOCYNTHIS. 
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3.  Pilula  Colocynthidis  et  Hyoscyami. — Made  like  the  com- 
pound piU  with.  \  its  weight  of  Extract  of  Hyoscyamus. 
Lose,  5  to  10  gT. 

ACTION  AND  USES. 

1.  IMMBDIATB  LOCAI,  ACTION  AND  USES. 

Colocynth  is  a  powerful  gastro-intestinal  stimulant  or 
irritant,  according  to  the  amount,  causing  speedy  large  and 
watery  evacuations  of  the  howels,  attended  by  griping  and 
general  depression  unless  its  effect  he  covered  hy  a  carminative. 
It  is  one  of  the  most  powerful  of  officiaal  purgatives,  acting  as 
a  hydragogue  cathartic  at  once  upon  the  muscular  coat  and 
intestiaal  glands  and  liver,  the  secretions  of  which  are  rendered 
abundant  and  watery. 

Colocynth  is  always  used  ia  combination  with  milder 
purgatives  and  carminatives.  The  compound  pills  are  exten- 
sively employed  alone,  or  with  calomel  or  blue  pill,  as  an 
occasional  purgative,  to  produce  fi-ee  evacuation  of  the  bowels, 
and  relieve  the  portal  system,  after  free  Hving,  bilious  derange- 
ment, or  chronic  constipation.  It  is  less  suitable  as  a  habitual 
purgative.  Its  hydragogue  effect  is  employed  ia  cerebral 
congestion,  where  rapid  "derivation"  is  required,  and  in 
dropsies,  especially  ascites,  either  alone  or  as  the  basis  of  a  pill 
containing  elaterium.  Colocynth  must  be  given  with  caution  in 
pregnancy,  and  entii-ely  avoided  ia  delicate  or  iiTitable  condi- 
tions of  the  stomach  and  bowels. 

2.  ACTION  IN  THE  BLOOD  ;   SPECIFIC  AND  BEMOTE  LOCAL  ACTION. 

Colocynthia  may  be  taken  up  by  the  skin,  enters  the  blood, 
and  ia  excreted  partly  by  the  kidneys,  being,  according  to  some, 
a  diuretic. 

EcbaUi  Fructiis— Squirting  Cucumber  Fruit. 
—The  fruit,  very  nearly  ripe,  of  the  Squirting  Cucum- 
ber, Ecbalium  OfEcinarum. 

_  Composition.— m^iXfsAvasL  contains  an  active  neutral  prin- 
ciple, elalenn  CaoHosOj,  occurring  in  smaU  colouidess  silky 
pnsms,  odourless,  with  an  intensely  bitter  acrid  taste;  insoluble 
m  water,  soluble  m  spirit. 

Preparation. 

Elaterium.— A  sediment  from  the  juice  of  EcbaHum  Offici- 
narum. 
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/Sowm.— Made  by  pressing  the  juice  from  the  incised  fruit, 
straining,  filtering,  and  drying  the  sediment. 

Characters. — In  flattened  or  slightly  incurved  pieces  about  1  line 
thick  ;  light,  greenish-grey,  friable. 

Impurities.— ^\,axQ\  flour,  and  chalk;  detected  by  ordinary 
tests. 

Bose.—^  to  \  gr. 

From  Elaterimn  is  prepared : 

Pulvis  Elaterii  Compositus.— 1  to  9  of  Sugar  of  Milk. 
Dose,  ^  to  5  gr. 


ACTION  AND  USES. 

Elaterium  acta  much  like  colocynth,  as  a  gastro-intestinal 
irritant,  but  is  decidedly  more  violent,  being  the  most  powerful 
hydragogue  purgative  which  we  possess.  It  produces,  even  in 
doses  of  ^  to  ^  gr.,  numerous  very  watery  motions,  with 
griping  and  considerable  depression. 

Elaterium  is  used  almost  entii-ely  as  a  hydragogue  purgative 
in  dropsies  and  urasmia,  relieving  the  venous  pressure  by  free 
evacuation  of  fluid  into  the  bowel.  More  rarely  it  is  given  as  a 
rapid  "  derivative  "  in  cerebral  cases  ;  and  still  more  rarely  as 
an  evacuant  in  obstinate  constipation.  This  drug  must  be 
used  with  caution,  doses  of  tV  grain  being  given  at  first,  as  the 
strength  in  elaterin  is  uncertain.  It  must  not  be  ordered  in 
catarrhal  states  of  the  stomach  or  bowels. 

UMBELLIFEE^. 

Coiiii  Folia  —  Hemlock  Leaves.  —  The  fresh 
leaves  and  young  branches  of  Spotted  Hemlock, 
Conium  maculatum ;  also  the  leaves  separated  from 
the  branches  and  carefully  dried ;  gathered  from 
wild  British  plants  when  the  fruit  begins  to  form. 

Characters. — Fresh  leaves  decompoimd,  smooth,  arising  from 
a  smooth  stem  with  dark  purple  spots  ;  diied  leaves  of  a  fuU 
green  colour  and  characteristic  odour.  The  leaf  rubbed  with 
solution  of  potash  gives  out  strongly  the  odour  of  conia. 

Dose,  in  powder. — 2  to  8  gr. 

Conii  Fructiis— Hemlock  Fruit. — The  dried 
ripe  fruit  of  Conium  maculatum,  Spotted  Hemlock. 

Characters. — Broadly  ovate,  compressed  laterallj^ ;  half- 
fi-uit  with  five  waved  or  crcnatod  lidges.    Ecduced  to  powder 


CONIUM. 


and  rubbed  -with  solution  oi  potash,  tbey  give  out  strongly  the 
odoui-  of  conia. 

Substances  resembling  Conium  Fruit :  Caraway,  Anise,  Dill, 
known  by  presence  of  vittte. 

Composition. — The  active  principle  of  conium  is  a  liquid 
alkaloid,  eonia,  CgHjgN.  It  is  strongly  alkaline,  oily,  and 
volatile ;  and  has  a  peculiarly  disagreeable  mouse-like  odour. 
It  is  readily  disengaged  from  the  preparations  of  the  plant  by 
the  addition  of  alkalies  ;  and  is  liable  both  to  conversion  into 
an  inert  resinous  mass  by  exposure,  and  to  decomposition  by 
heat.  The  preparations  of  conium,  for  these  and  probably  other 
reasons,  are  peculiarly  uncertain  in  strength  and  action.-  Coniio 
acid,  and  a  second  alkaloid  conhydrin,  also  exist  in  hemlock. 

Jncompatibles. — Caustic  alkalies,  vegetable  acids,  and  astrin- 
gents. 

Freparations. 

A.  Of  Conii  Folia  : 

1.  Cataplasma  Conii. — 1  oz.  of  the  dried  leaf  powdered  in 

each. 

2.  Extractum  Conii. — A  gTeen  extract  bom  fresh  leaves.  About 

30  in  1.    Dose,  2  to  6  gx. 

From  Extract  of  Conium  are  prepared  : 

a.  Pilula  Conii  Composita.  —  Extract  of  Hemlock,  5 ; 

Ipecacuanha,  1  ;  Treacle,  q.s.    Dose,  5  to  10  gi-. 

b.  Vapor  Conii. — Extract  of  Hemlock,  60  gr. ;  Solution 

of  Potash,  1  fl.dx.  ;  Water,  10  fl.di-.  20  min.  for  one 
inhalation. 

3.  Succus  Conii.— 3  of  the  expressed  juice  of  the  fresh  leaves, 

with  1  of  Spirit.    Dose,  30  to  60  min.    (B.  Ph.) 

B.  Of  Conii  Fructus  : 

Tinctura  Conii.— 1  in  8.    Dose,  |  to  1  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAI,  ACTION  AND  USES. 

Externally  appHed,  as  the  cataplasm,  conium  is  believed 
by  many  to  be  anaesthetic  and  especially  to  reHeve  the  pain  of 
cancer,  as  weU  as  to  promote  the  absorption  of  tumours.  Care- 
ful experiment  faUs  to  confirm  this  opinion,  the  whole  of  the 
sensory  nervous  system  remaining  unaffected  by  the  drug,  ex- 
cept  mdirectly  by  poisonous  doses. 

Internally.  —  Conium  sometimes  causes  irritation  and 
vomitmg. 
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2.  ACTION  ON  THE  BLOOD. 

Conia  is  readily  absorbed  into  the  blood,  whence  it  reaches 
the  tissues. 

3.  SPECIFIC  ACTION  AND  USES. 

Conia  is  found  unchanged  in  many  of  the  organs  after 
administration.  Moderate  doses  cause  a  sense  of  weight  ia  the 
legs  and  wealmess  of  the  knees  ;  confusion  of  vision,  with 
sHght  drooping  of  the  upper  hds,  and  swoUen  appearance  of  the 
eyes;  giddiness,  thickness  of  speech,  and  slight  dysphagia. 
The  poisonous  effects  of  the  plant  are  weU  described  in  the 
classical  account  of  the  death  of  Socrates. 

On  analysis,  the  action  of  conium  is  found  to  be  as  follows. 
The  convolutions  remain  intact  until  asphyxia  supervenes.  The 
corpora  striata  are  said  to  be  depressed.  The  motor  parts  of 
the  cord  are  but  slightly  affected,  but  their  reflex  excitability 
is  moderately  reduced.  The  respiratory  centre  in  the  medulla 
is  finally  paralysed ;  but  the  cardiac  and  vascular  centres  are 
not  definitely  influenced. 

The  motor  nerves  are  the  parts  specially  attacked  by 
conium,  being  paralysed  from  their  extremities  upwards, 
whence  the  heaviness  and  weakness  of  the  Umbs.  The  muscles 
themselves  remain  irritable. 

Death  occurs  in  hemlock  poisoning  by  asphyxia  due  to 
paralysis  of  the  respii-atory  nerves  and  depression  of  the  respi- 
ratory centre. 

Conium,  although  of  great  interest  to  the  phannacologist, 
is  but  little  used  in  medicine.  It  has  been  recommended,  as 
large  doses  of  the  succus,  in  spasmodic  and  convulsive  diseases 
such  as  tetanus,  chorea,  and  epilepsy ;  in  mania  with  muscular 
excitement ;  and  in  asthma,  pertussis,  and  spasmodic  affections 
of  the  larynx.  The  vapour  would  appear  to  afford  relief  in 
some  of  the  last-named  class  of  cases.  Possibly  the  compound 
pill  may  allay  spasmodic  cough.  The  extract  is  an  adjuvant 
vehicle  of  purgative  powders  such  as  calomel. 

4.  REMOTE  LOCAL  ACTION. 

Conia  is  excreted  unchanged,  chiefly  in  the  urine. 

Assafoetida— AssAFCETiDA. — A  gum-resin  ob- 
tained by  incision  from  the  living  root  of  Narthex 
Assafoetida.    In  Afghanistan  and  the  Punjaub. 

Characters. — In  irregular  masses,  partly  composed  of  tears, 
moist  or  dry.  The  colour  of  a  fi'cshly  cut  or  broken  piece  is 
opaque   white,   but    gradually  bocoines   pm-plish-piuk,  and 


ASSAFCETIDA. 


ultimately  dull  yeUowish  or  pinldsli-bro-wxi.  Taste  bitter,  acrid ; 
odour  fetid,  alliaceous,  and  persistent.  It  dissolves  almost 
entirely  in  rectified  spirit. 

Composition. — Assafoetida  contains  4  per  cent,  of  a  volatile 
oil,  65  per  cent,  of  resin,  and  25  per  cent,  of  gum.  Oil  of 
assafoetida  is  probably  complex,  but  consists  chiefly  of  sulphide 
of  allyl,  CgHioS,  to  -whicb  the  unpleasant  odour  is  due.  The 
resin  also  contains  sulpbui-. 

Impurities. — Earthy  matter. 

Substances  resembling  Assafoetida  :  Galbanum,  Ammoniacum, 
Benzoin  ;  known  by  odour. 
Dose. — 5  to  20  gr. 

Freparations. 

1.  Enema  Assafcetidse. — 30  gT.  in  4  fl.oz.  of  water. 

2.  Pilula  Aloes  at  Assafoetidae. — 1  in  4.  (See  Aloes,  page  359.) 

Dose,  5  to  10  gT. 

3.  Pilula  Assafoetidaa  Composita. — 8jn. :  Pilula  Galbani  Com- 

posita.  Assaf(3etida,  2  ;  Galbanimi,  2  ;  Myrrh,  2  ;  Treacle, 
by  weight,  1.    Dose,  5  to  10  gr. 

4.  Spiritus  AmmonisB  Foetidus.— Assafoetida,  IJ  ;  Strong  Solu- 

tion of  Ammonia,  2  ;  Sj)ii'it,  20.    Dose,  ^  to  1  fl.dr. 

5.  Tinctura  Assafcetidse. — 1  in  8.    Dose,  |  to  1  fl.dr. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAl  ACTION  AND  USES. 

Assafoetida  possesses  the  action  of  other  volatile  oils  and 

resin  upon  the  alimentary  canal,  but  difliers  from  them  in  this 
highly  _  important  respect,  that  whilst  most  of  them  are 
aromatic  and  pleasant  to  the  palate,  it  is  extremely  disagreeable. 
The  mental  efiect  of  this  nauseous  impression,  added  to  the  other 
stimulant  effects  on  the  mouth  and  stomach  (see  Ganjophylhmi, 
page  242),  constitute  assafoetida  a  powerful  nervine  stimulant, 
which  arrests  the  emotional  distm-bance,  muscular  spasms,  and 
other  morbid  nervous  disorders  of  hysteria.  It  is  no  longer 
used  in  true  epilepsy,  chorea,  laiyngismus,  or  asthma.  The 
stimulant  actiou  of  volatile  oils  on  the  bowel  (see  Terebinthince 
Oleum,  page  343)  is  specially  marked  and  is  employed  in  the 
Enema  Assafoetidaj  to  expel  flatulence,  relieve  constipation,  and 
arrest  convulsions. 

2.  ACTION  m  THE  BLOOD  ;   SPECIFIC,   AND  REMOTE  LOCAL 
ACTION   AND  USES. 

The  volatile  oil  of  assafcetida  passes  through  the  blood  and 
tissues,  and  is  excreted  in  the  urine,  sweat,  breath,  and  dis- 
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charge  from  _  wounds.  Thus  remotely  it  exerts  the  usual 
stimulant  action  of  ethereal  oils,  and  is  sometimes  given  as  a 
stimulant  and  disinfectant  expectorant  in  chronic  bronchitis. 

Galbamim— Galbanum. — A  gum-resin,  derived 
from  an  unascertained  umbelliferous  plant  (said  to  be 
Ferula  galbaniflua).  Imported  from  India  and  the 
Levant. 

Characters. — In  irregular  tears,  about  the  size  of  a  pea, 
usually  agglutinated  into  masses  ;  of  a  greenish-yellow  colour, 
translucent ;  having  a  strong  disagreeable  odour,  and  an  acrid 
bitter  taste. 

Substances  resembling  Oalbanum :  Ammoniacum,  Assafcetida, 
Benzoin  ;  known  by  odour. 

Composition. — Galbanum  contains  3  to  6  per  cent,  of  volatile 
oil,  isomeric  with  tui-pentine,  Ci„Hig,  ffum,  and  a  mixture  of 
resiits,  which  jdeld  by  di-y  distillation  a  blue  oil,  and  umbel- 
liferon,  in  colourless,  tasteless,  odourless,  satiny  crystals. 

Preparations. 
Emplastrum  Galbani. — 1  in  11. 

Galbanum  is  also  an  ingredient  of  Pilula  Assaf oetidae  Composita. 
1  in  Sj.    See  Assafcetida,  page  252. 


ACTION  AND  USES. 

Galbanum  acts  and  is  used  much  like  assafoetida  and 
ammoniacum,  and  is  always  given  with  either  of  these  sub- 
stances. 

Ajmmoiiiacum— Ammoniacum. — Agum-resinous 
exudation  from  Dorema  Ammoniacum.  Collected  in 
Persia  and  the  Punjaub. 

Characters. — In  tears  or  masses ;  the  tears  from  two  to 
eight  lines  in  diameter,  pale  cinnamon-brown,  breaking  with  a 
smooth  shining  opaque  white  sui-face  ;  the  masses  composed  of 
agglutinated  tears;  hard  and  brittle  when  cold,  but  readily 
softening  with  heat.  Has  a  faint  odour,  and  a  bitter  acrid 
nauseous  taste.  Kubbed  with  water  it  fonns  a  nearly  white 
emulsion. 

Substances  resembling  Ammoniacum  :  Assafoetida,  Galbanum, 
Benzoin ;  known  by  odour. 

Composition. — Ammoniacum  contains  about  4  per  cent,  of  a 
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volatile  oil,  20  per  cent,  of  gum,  and  70  per  cent,  of  resm.  The 
oil  does  not  contain  sxilphur. 
Dose.— 10  to  20  gr. 

Freparations. 

1.  Emplastrum  Ammouiaci  cum  Hydrargjrro.— About  1  in  IJ. 

(See  Eydrargymm,  page  86.) 

2.  Mistura  Ammoniaci. — A  milk-like  emulsion.  1  in  32  water. 

Dose,  ^  to  1  fl.oz. 
Ammoniacum  is  also  an  ingredient  of  Emplastrum  Gralbam, 
1  in  11;  Pilula  IpecacuanhcB  cum  SoiUa,  1  in  7;  and 
Piiula  ScillaB  Composita,  1  in  6. 


ACTION  AND  USES. 

The  action  of  ammoniacum  closely  resembles  that  of  the 
other  aromatics  and  oleo-resins,  but  it  is  used  almost  solely  for 
its  remote  local  effects.  In  being  excreted  by  the  bronchial 
mucosa,  it  stimulates  the  surface  and  disinfects  the  secretions  of 
the  part  (see  Terebinthinm  Oleum,  page  343)  ;  and  it  probably 
acts  similarly  on  the  skin.  It  is  used  as  a  disinfectant  ex- 
pectorant in  chronic  bronchitis  with  profuse  discharge,  and  as 
a  constituent  of  plasters  intended  to  strengthen  circulation  in 
the  skin  and  promote  absorption. 

Oleiim  Anisi — Oil  op  Anise. — The  oil  distilled 
in  Europe  from  the  fruit  of  Pimpinella  Anisum. 
Also  the  oil  distilled  in  China  from  the  fruit  of 
Illicium  anisatum,  Star  Anise  (Magnoliacese.) 

Characters  of  the  fruit. — Half  fruits  with  five  filiform 
equal  ridges,  the  lateral  ones  being  marginal.  In  each  channel 
are  three  or  more  vittse.  Thicker  and  more  ovate  than  caraway 
fruits. 

Characters  of  the  oil. — Colourless  or  pale  yellow,  with  the 
familiar  odour  of  anise,  and  a  warm  sweetish  taste.  Concretes 
at  50*. 

Composition. — Oil  of  aniseed,  anethol,  or  anise-camphor,  is 
composed  of  two  isomeric  bodies,  the  fluid  [\),  and  the  solid 
(1),  anethol. 

Base. — 2  to  5  min. 

Preparation. 
Essentia  Anisi.— 1  in  5.    Dose,  10  to  20  min. 
Oil  of  Anise  is  also  contained  in  Tinctm-a  CamphorsB  Com- 
posita, and  Tinctura  Opii  Ammoniata. 
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ACTION  AND  USES. 

The  action  and  uses  of  anise  are  those  of  the  aromatic  oik 
in  general.  It  is  believed,  however,  to  possess  specially  stimu- 
lant action  on  the  bronchial  mucosa,  like  ammoniacum,  probably 
because  excreted  iu  part  by  it.  It  is  therefore  a  favourite 
flavouring  agent  for  cough  mixtures. 

Coriaiidi'i  Fi-uctiis— Coriander  Fruit. — The 
dried  ripe  fruit  of  Coriandrum  sativum.  Cultivated 
in  Britain. 

Characters. — Globular,  nearly  as  large  as  white  pepper, 
beaked,  finely  ribbed,  yeUowish-brown ;  has  an  agreeable 
aromatic  odour  and  flavour. 

Composition. — The  principal  constituents  of  coriander  aa-e 
an  abvmdant  fattxj  oil,  and  a  smaU  quantity  of  aromatic  oils,  one 
of  which  is  isomeric  with  Borneo  camphor,  CkHxsO.  See 
Campliora. 

Preparation. 

Oleum  Coriandri. — Obtained  by  distillation.  Yellowish, 
with  the  odour  of  coriander.    Lose,  2  to  5  min. 

Coriander  Fruit  and  Oil  are  also  contained  in  a  variety  of 
preparations  of  more  important  drugs. 


ACTION  AND  USES. 

The  action  and  uses  of  coriander  do  not  differ  from  those 
of  the  aromatic  substances  just  described.  Its  flavour  specially 
covers  the  taste  of  senna  and  rhubarb. 

Fceiiiculi  Fructiis— Fennel  Fruit. — The  fruit 
of  Fceniculum  dulce.    Imported  from  Malta. 

Characters. — About  three  lines  long  and  one  Hne  broad  ; 
elliptical,  slightly  curved,  beaked,  ha^dng  eight  pale-bro-mi 
longitudinal  ribs,  the  two  lateral  being  double  ;  taste  and  odour 
aromatic. 

Substances  rescmhli.nrj  Fennel :  Coniimi,  Caraway,  Anise. 
Fennel  is  larger  than  Conium,  and  has  eight  ribs  and  often 
footstalk. 

Composition. — Fennel  contains  an  ethereal  volatile  oil,  appa- 
rently identical  with  anethol  (see  Oleum  Anisi,  page  265  ;)  imited 
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with  a  terpens.  It  is  of  a  light  yellow  colour,  with  the 
peculiax  odour  of  the  fruit. 

Treparation. 

Aqua  Foeniculi. — 1  in  10  by  distillation.    Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 


Fennel  has  the  same  action,  and  is  used  for  the  same  pur- 
poses as  other  aromatic  substances. 

Canu  Fructus— Caraway  Fruit. — The  dried 
fruit  of  Carum  Carui.  Cultivated  in  England  and 
C4ermany. 

Characters.— Yrrni  usually  separating  into  two  parts,  which 
axe  about  two  Hnes  long,  curved,  tapering  at  each  end,  brown, 
with  five  paler  longitudinal  ridges ;  having  an  agreeable  aromatic 
odom-  and  spicy  taste. 

Substances  resembling  Caraway  :  Conium,  Fennel.  Caraway 
has  small  ridges  and  a  spicy  taste. 

Composition.— Xol&tile  oil  of  caraway,  the  active  constituent 
of  the  fruit  IS  a  mixture  of  caruen,  CioHig,  isomeric  with  tur- 
pentme,  and  earuol,  CijHuO,  isomeric  with  thymol. 

Preparatioiis. 

1.  Aqua  Carui.— 1  in  10.    Dose,  1  to  2  fl.oz. 

2.  Oleum  Carui.— Obtained  by  distillation.    Pale  yeUow  with 

aromatic  odour  and  spicy  taste.  Dose,  2  to  5  min.  ' 

Caraway  Fruit  and  Oil  are  also  contained  in  many  prenara- 
tions  of  other  drugs.  ^  ^  cpaia 

ACTION  AND  USES. 

..r.fl?^^^^'^  Tn^^  aromatic  substances,  as  described 

mider  Caryophyllum.   It  is  extensively  used  as  a  flavouring  and 
carminative  agent.  ° 

Anethi  Fr«ct«s-DiLL  Fruit.— The  fruit  of 
Anethum  graveolens.  Cultivated  in  England,  or  im- 
ported from  middle  and  southern  Europe 

Characters.-O^nl,  flat,  about  a  line  and  a  half  in  length, 
™  P^l%°ie?;^,ranous  margin.  Odour  aromatic;  taste 
warm,  somewhat  bitter. 

R— 8 
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Substances  resembling  Dill :  Conium,  Anise,  Fennel,  Cara- 
way.   Dill  is  -winged. 

Composition. — DUl  contains  the  officinal  volatile  oil,  which  is 
pale  yellow,  with  a  pungent  odour,  and  an  acrid  sweetish  taste. 

Preparations. 

1.  Aqua  Anethi. — 1  in  10.    Dose,  1  to  2  fl.oz. 

2.  Oleum  Anethi. — Obtained  by  distillation.    Dose,  2  to  5  min. 


ACTION  AND  USES. 

The  same  as  of  other  substances  containing  aromatic  vola- 
tile oils.    It  is  often  given  as  a  carminative  to  infants. 

Suinbui  Radix — Sumbul  Eoot. — The  dried 
transverse  sections  of  the  root  of  a  plant  the  botanical 
history  of  which  is  unknown.  Imported  from  Russia, 
and  also  from  India. 

Characters. — The  pieces  are  nearly  round,  fi'om  2\  inches  to  5 
inches  in  diameter,  and  fi-om  |  to  1^  inches  in  thickness.  They 
are  covered  on  the  outer  edge  with  a  dusky  brown  rough  bark, 
frequently  beset  with  short  bristly  fibres.  The  interior  is 
porous,  and  consists  of  iiTegular,  easily  separated  fibres._  It 
has  a  strong  odoui-,  resembling  that  of  musk.  The  taste  is  at 
first  sweetish,  becoming  after  a  time  bitterish  and  balsamic. 
That  brought  from  India  differs  from  the  Eussian,_  being  closer 
in  texture,  more  dense  and  fii-m,  and  of  a  reddish  tint. 

Composition. — Sumbul  contains  a  small  quantity  of  volatile 
oil,  9  per  cent,  of  a  soft  resin  with  its  characteristic  odour,  and 
a  d-ystalHne  substance,  smnbuHc  acid. 

Preparation. 

Tinctura  Sumbul. — 1  in  8.    Dose,  15  to  30  min. 


ACTION  AND  USES. 

Sumbul  is  a  stimulant,  like  the  aromatic  oils  in  general, 
and  specially  resembles  valerian  and  musk.  It  is  used  in  the 
same  class  of  cases  as  these  di-ugs,  to  the  account  of  which  the 
reader  is  referred. 

CAPRIFOLTACE^. 
Sambuci  Flores— Elder  Flowers.— The  fresh 
flowers  of  Sambucus  nigra.    From  indigenous  plants. 
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Characters. — Flowers  small,  white,  fragrant,  in  cjines. 
Composition. — Elder  flowers  contain  a  faface  of  volatile  oil, 
a  resin,  and  baldrianic  (valerianic)  acid,  O^i^O^. 

Preparation. 

Aqua  Sambuci. — 1  in  1,  by  distillation.    Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Elder  flowers  are  cbiefly  used  for  flavouring  purposes,  but 
probably  possess  mild  diaphoretic  and  diuretic  properties. 

CINCH0NACEJ3. 

Cinclionse  Flavse  Cortex— Yellow-Cinchona 
Bark. — The  bark  of  Cinchona  Calisaya.  Collected  in 
Bolivia  and  southern  Peru. 

_  Characters. — In  flat  pieces,  uncoated  or  deprived  of  the 
periderm,  rarely  in  coated  qiulls,  fi-om  six  to  eighteen  inches 
long,  one  to  three  inches  wide,  and  two  to  foui-  lines  thick, 
compact  and  heavy;  outer  sm-face  brown,  marked  by  broad 
shallow  irregular  longitudinal  depressions;  inner  surface 
tawny-yeUow,  fibrous:  transverse  fractm-e  shortly  and  finely 
fibrous.  _  Powder  cinnamon-brown,  somewhat  aromatic,  persis- 
tently bitter. 

Cinclioaae  PaUidse  Cortex— Pale -Cinchona 
Bark. — The  bark  of  Cinchona  Condaminea,  D.C., 
vars.  Chahuarguera  Pavon,  and  crispa  Tafalla. 
From  Loxa. 

Characters. — From  half  a  line  to  a  line  thick,  in  single  or 
double  qums,from  6  to  15  inches  long,  2  to  8  lines  in  diameter, 
brittle,  easUy  splitting  longitudinally,  and  breaking  with  a 
short  transverse  fracture  ;  outer  surface  brown  and  wrinkled,  or 
grey  and  speckled  with  adherent  lichens,  with  or  without  numer- 
ous transverse  cracks  ;  inner  surface  bright  orange  or  ciimamon- 
brown  ;  powder  pale  brown,  slightly  bitter,  very  astringent. 

Cinchonae  Rubra;  Cortex— Bed-Cinchona 
Bark. -The  bark  of  Cinchona  suceirubra.  Collected 
on  the  western  slopes  of  Chimborazo. 

Characters.— la  flat  or  incurved  pieces,  less  frequently  in 
quills,  coated  with  the  periderm,  varying  in  length  from  a  few 
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inches  to  two  feet,  from  one  to  three  inches  wide,  and  two  to 
six  lines  thick,  compact  and  heavy ;  outer  surface  brown  or 
reddish-brown,  rarely  white  from  adherent  lichens,  rugged  or 
wrinkled  longitudinally,  frequently  warty,  and  crossed  by  deep 
transverse  cracks  ;  inner  sm-face  redder  ;  fractured  surface  often 
approaching-  to  brick-red ;  transverse  fi-acture  finely  fibrous ; 
powder  red-brown  ;  taste  bitter  and  astringent. 

Cinchona.  L-ancifoIise  Cortex — Lance- 
Leaved  Cinchona  Bark. — Tlie  bark  of  Cinchona 
lancifolia,  Mutis.  Spongy  or  orange  Carthagena 
bai'k. 

Characters. — Either  in  quiUs  of  vaiious  size  with  brownish 
epidermis,  and  whitish  crustaceous  and  fohaceous  lichens, 
extremely  fibrous,  moderately  bitter ;  or  as  curved  pieces,  of  an 
orange  or  red  colour,  with  an  extremely  fibrous  Uber,  of  stringy 
fracture,  very  shghtly  bitter. 

Coinposition. — Cinchona  bark  contains  (1)  four  alkaloids, 
namely :  qiiinia,  cinchonia,  quinidia,  and  cinchonidia ;  (2)  two 
peculiar  acids  :  kinic  and  kinovic  acids  ;  (3)  a  variety  of  tannic 
acid,  called  cincho-tannic  acid;  (4)  cinchona  red ;  and  (5)  an 
aromatic  volatile  oil. 

1.  The  alkaloids  of  cinchona.— a.  Quinia,  C20H.24N2O2, 
occurs  (as  the  hydrate)  in  white  acicular  crystals,  inodorous, 
very  bitter ;  reacting  like  an  alkali,  and  forming  neutral  and 
acid  salts  with  acids ;  presenting  fluorescence  in  dilute  solutions 
of  the  sulphate ;  and  turning  the  plane  of  polarisation  to  the 
left.  An  amorphous  form  of  quinia  is  found  after  crystaUisation 
of  the  sulphate  from  the  mother-liquors,  and  from  quinoidia, 
which  appears  to  be  a  compound  of  the  alkaloids  with  resin  and 
colouring  matters. 

b.  Cinchonia,  C^^JL^^oO,  consists  of  colourless  prisms, 
inodorous,  and  bittei';  forms  salts  with  acids;  but  possesses  no 
fluorescence  in  solution ;  and  deflects  the  plane  of  polaiisation  to 

the  right.  .  ..^,••11 

c  Quinidia,  C00H24N0O.,.  i.e.  isomeric  with  quinia,  closely 
resembles  quinia,  but  crystaUises  in  prisms,  and  deflects  the 
plane  of  polarisation  to  the  right.  .    ,  . 

d  Cinchonidia,  C^Ji-i^'iO,  i.e.  isomeric  with  cmchoma, 
resembles  that  alkaloid,  but  yields  fluorescent  solutions,  and 
left-handed  polarisation.  _      „     ,    ,    •    -u  • 

As  a  rale  quinia  is  most  abimdant  m  yeUow  bark,  cmchoma 
in  pale  bark,  and  the  red  bark  contains  a  considerable  pro- 
portion  of  each.  Quinidia,  is  specially  abundant  J"  the  baHv 
of  lancifolia.    More  exactly,  yellow  bark  Jiclds  2  0  to  3  8  pci 
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cent,  of  quinia;  pale  bark,  0-7  to  1-4  per  cent,  of  alkaloids, 
chiefly  cinchonia  or  qiiinidia  with  a  little  quinia  ;  the  best  red 
bark,  2-6  per  cent,  of  quinia,  and  1-5  per  cent,  of  cinchonia. 

2  iind  3.  The  acids  of  cinchona. — a.  Kinic  or  quinio  acid, 
C7HJ2O3,  occurs  in  large  colouiiess  prisms,  soluble  in  water. 
In  the  bark  it  is  probably  combined  with  the  alkaloids,  and  ia 
found  also  in  the  coffee-bean,  the  Vaccinium  myrtillus,  and 
other  plants.  It  is  closely  aUied  to  benzoic  acid,  and  appears 
in  the  mine  as  hippuric  acid.    See  Benzoimim,  page  281. 

b.  Kinovio  acid,  C24H3g04,  "  kinova  bitter,"  is  a  white 
amorphous  body,  insoluble  in  water.  It  appears  to  be  a 
product,  with  glucose,  of  kinovin,  a  glucoside. 

c.  Cincho-tannic  acid,  the  astringent  principle  and  soluble 
red-colouring  matter  of  the  bark,  amounts  to  1  to  3  per  cent. 
It  is  a  yellow  hygroscopic  body,  and  differs  fi-om  ordinary 
tannic  acid  in  striking  green  with  persalts  of  iron,  and  in  being 
very  readily  oxydised,  one  of  the  products  being 

4.  Cinchona  red,  a  reddish-brown  substance  without  taste 
or  smeU,  nearly  insoluble  in  water. 

5.  The  volatile  oil,  obtained  by  distillation,  has  the  odour 
of  the  bark. 

Impurities.— IrddTioT  barks  are  detected  by  the  absence  of 
the  true  characters  of  the  officinal  barks,  and  by  a  quantitative 
test.  This  consists  in  (1)  boiling  100  gr.  of  the  bark  in  water 
acidulated  with  HCl,  macerating,  and  percolating;  (2)  precipi- 
tating the  colouring  matter  with  solution  of  subacetate  of  lead  ■ 
(3)  addmg  caustic,  potash  to  the  filtrate,  until  the  precipitate 
trst  formed  is  nearly  redissolved ;  (4)  agitating  with  ether,  and 
evaporating  the  resulting  solution.  This  should  yield  not  less 
than  2  gr.  of  quinia  from  yeUow  bark;  2  gr.  of  alkaloids  from 
red  bark;  and  J  gr.  of  alkaloids  from  pale  bark.  The 
yeUow  bark  is  adulterated  with  elm,  larch,  and  Winter's  barks 

^«°.'^ii^i?^r?°'v°*  ^^"^^  Pal«  l^ark  with 

""^'^  18  whiter ;  the  red  bark  with  red  sandal  wood, 

taftl  '  ^^''^         ^'^  °f  ^  bitter 

^elatinr"-M?J'^-~^™°^^'  ■J^^'.^^'^ter,  metaUic  salts,  and 
gelatane.    May  be  combmed  with  mineral  acids 

ague  f"^rks.-rr,  gr.  as  a  tonic;  1  to  2  di-.  in 

Preparations. 
A.  Of  the  Yellow  Bark  : 

1.  Deooctum  Cinchonae  Flava.-l  in  16.    Sose,  1  to  2  fl.oz. 
i.  Extractum  Cinchona  Flavae  Liquidum.-4  in  1.    Dose,  10 

to  oU  nun.  ' 
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3.  Infusum  Cinchonse  FIav».-l  in  20.    Dose,  1  to  2  fl  oz 

4.  Tinctura  Cinchonae  Flavse.-l  in  5.    Lose,  i  to  2  fl  dr  ' 

0.  Qurniae  Sulphas. 

B.  Of  the  Pale  Bark  {Cinchona  Pallida)  : 

1.  Tinctura  Cinchonae  Composita.-Pale  Bark,  Bitter- Orano-e 

Peel,  Serpentary,  Saffron,  Cocluneal,  and  Proof  Spirit 
1  in  10.    Dose,  ^  to  2  fl.dr. 

c.  Of  the  Bed  Bark  there  are  no  oflScinal  preparations. 

D.  Of  the  Lance-leaved  Cinchona  Bark :  Quinia  Sulphas. 

ACTION  AND  USES. 

The  action  and  uses  of  the  Cinchona  harks  will  he  described 
along  with  those  of  Quinia,  their  most  important  active  prin- 
ciple. -"^ 

Qiiinise   Sulphas  —  Sulphate  of  Quinia  (0 
H24N202)2H2S04.7H20.— The  sulijhate  of  an  alkaloid, 
prepared  from  yellow  Cinchona  bark,  and  from  the 
bark  of  Cinchona  lancifolia,  Mutis. 

Source.— Made  by  (1)  exhausting  the  hark  with  Diluted 
Hydi-ochloric  Acid ;  (2)  precipitating  the  Quinia  with  Solution  of 
Soda;  (3)  dissolving  this  in  Diluted  Sulphuric  Acid;  and  (4) 
crystallising  out. 

Characters. — Filiform  silky  snow-white  crystals,  with  an 
intensely  hitter  taste.  Solubility,  1  in  576  of  water :  60  gi-. 
require  60  min.  of  diluted  sulphui-ic,  or  100  min.  of  diluted  phos- 
phoric acid ;  and  66  gr.  require  60  min.  of  diluted  nitric  acid 
for  solution  iu  two  oimces  of  distilled  water.  12  gr.  =  1  oz. 
of  good  bark. 

Impurities. — Sulphates  of  the  other  cinchona  all^aloids,  and 
of  lime,  chalk,  mag-nesia ;  starch,  boracic  acid,  etc. ;  detected  by 
the  quantitative  test  given  above.  SaHcin;  which  gives  blood- 
red  with  sulphuric  acid. 

Incompatibles. — Alkalies  and  theii-  carbonates,  asti-ingent 
infusions.  Nitric  acid  alone  makes  a  clear  mixtui-e  with  sul- 
phate of  quinia. 

Pose. — 1  to  5  gr.  as  a  tonic  ;  larger  doses  as  an  antipyretic 
and  antiperiodic. 

Preparations. 

1.  Ferri  et  QuinisB  Citras. — 16  in  100.    Pose,  5  to  10  gr. 

2.  Pilula  Quinise. — 1  with  ^  of  Confection  of  Hips.    Pose,  2  to 

10  gr. 
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3.  Tinctura  Quinise.-l  in  60.    Dose  1  to  1^  fl  dr. 

4  Tinctura  Quinise  Ammoniata.-l  m  60  of  Solution  of  Am- 
monia and  Proof  Spiiit.    -Cos*.  *        fl-o^-  . 

5.  Vinum  Quiniae.— 1  in  480  of  Orange  Wine,  with  Citnc  Acid. 
Base,  ^  to  1  fl.oz. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AKD  USES. 

Externally.— Q}xsas.  arrests  some  kinds  of  fermentation  and 
decomposition,  and  might  he  used  as  a  local  antiseptic  and 
disinfectant  to  wounds  and  ulcers,  but  for  its  cost.  A  solution 
of  2  gr.  to  1  fl.oz.,  applied  as  a  spray  to  the  nose,  relieves  hay 
asthma.  A  solution  of  4  gr.  to  1  fl.oz.  (with  a  minimum_  of 
diluted  sulphui'ic  acid)  is  recommended  as  a  constant  application 
in  diptheritic  conjunctivitis,  or  to  wash  out  a  foul  bladder. 

Internally .—(l\nms.  is  freely  absorbed  by  the  mucous 
membranes,  and  may  be  given  either  by  the  mouth,  rectum, 
or  subcutaneously.  In  the  mouth,  stomach,  and  intestine,^  it 
acts  as  a  powei-ful  bitter,  possessing  all  the  important  _  in- 
fluence on  the  secretions  of  the  digestive  tract  described 
under  Calumba.  The  stomachic  effect  of  quinia  is  obtained 
from  small  doses,  ^  to  2  gi-ains,  and  must  be  kept  entirely 
distinct  from  the  specific  effects  to  be  presently  described, 
otherwise  confusion  as  to  the  action  and  value  of  this  impor- 
tiint  drug  wiU  be  the  result.  In  small  doses,  like  aU  other 
bitters,  it  improves  the  appetite  and  digestion,  stimulates  the 
heart  and  circulation,  iucreases  the  sense  of  comfort  and  bien 
etre  produced  by  a  meal;  and  its  continued  use  wiU  thus 
increase  the  bodUy  strength,  that  is,  wiU  be  tonic  in  its  effects. 
Quicda  is  extensively  used  for  this  purpose,  especially  during 
convalescence,  in  debilitated  subjects,  and  in  patients  taking 
depressing  or  alterative  remedies  such  as  mercury.  Largei 
doses  (10  to  30  gr.  or  more),  have  the  opposite  effect,  interfer- 
ing with  digestion,  and  so  causing  depression. 

In  the  stomach  quinia  or  its  sulphate  becomes  the  chloride, 
a  soluble  and  diffusible  salt,  which  readily  enters  the  blood. 
Little  or  none  escapes  imabsorbed  in  the  fseces. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Quinia  or  its  chloride  may  be  found  in  the  blood  within  a 
few  minutes  of  its  administration.  Here  the  alkaloid  produces 
several  definite  effects,  namely  :  (1)  It  binds  the  oxygen  more 
firmly  to  the  hEemoglobin,  so  that  oxygenation  is  less  easy  and 
less  active.     (2)  It  causes  enlargement  of  the  individual  red 
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coi-puscles.  (3)  It  paralyses  the  leucocytes,  when  mven  in 
large  doses,  thus  checking  diapedesis  ;  and  reduces  the  number  of 
visible  leucocytes  very  greatly  (to  one-fourth).  In  blood  freshly 
drawn,  it  (4)  retards  the  formation  of  acid  (through  loss  of  oxy- 
gen and  increase  of  carbonic  acid)  which  naturaUy  occurs  in 
blood  removed  from  the  vessels,  as  weU  as  (5)  the  ozonisino- 
power  of  blood,  e.g.  on  guaiacum  and  turpentine.  Altogether, 
quinia  manifestly  interferes  with  oxygenation,  the  giving  up 
of  oxygen  by  the  red  corpuscles  to  oxydisable  bodies,  and  with 
the  function  of  the  white  corpuscle.  The  outcome  of  these 
effects  will  be  presently  considered. 

3.   SPECIFIC  ACTION. 

_  Quinia  passes  through  the  tissues  without  decomposition, 
quickly  making  its  appearance  in  them,  but  not  being  com- 
pletely excreted  for  several  days.  The  maximum  effect  of 
large  doses  is  produced  in  about  five  hours.  If  therefore  the 
fuU  specific  effect  be  desired,  a  single  large  dose  (15  to  30  gr.) 
must  be  given,  and  this  may  have  to  be  repeated  once  or  twice 
within  the  hour ;  small  doses  given  over  a  length  of  time  do  not 
Bufiiciently  accumulate. 

The  obvious  phenomena  produced  by  a  fuU  dose  (16  to  30  gr.) 
of  quinia  are  not  by  any  means  its  most  important  effect.  It 
acts  niost  strikingly  upon  the  nervous  centres,  and  causes 
confusion  of  the  mental  faculties,  noises  in  the  ears  and  deaf- 
ness, disorders  of  vision,  headache,  giddiness,  vomiting,  and 
possibly  prostration  from  involvement  of  the  cord  and  cii-cula- 
tion.  Of  infinitely  greater  interest  and  importance  are  certain 
concornitant  effects  of  quinia  which  require  careful  investigation 
for  their  discovery.    These  effects  may  be  an-anged  thus  : 

(1)  Quinia  lowers  the  body  temperature  very  moderately 
in  the  healthy  subject;  very  markedly  in  the  pjTexia  of  many 
acute  specific  fevers.  It  appears  to  be  difficult  to  lower  the 
normal  temperature  by  drugs,  as  compensating  mechanisms  ai-e 
probably  brought  into  play ;  but  the  rise  of  temperature  and 
the  perspiration  nonnally  produced  by  muscular  exercise  are 
prevented  by  quinia.  In  malarial  fevers,  typhoid,  acute 
pneumonia,  and  some  fonns  of  hectic  and  other  periodic  fevers, 
the  defervescent  effect  of  quinia  is  unquestionable. 

(2)  Quinia  reduces  the  amount  of  nitrogenous  excretions, 
i.e.  urea  and  ui'ic  acid,  and  probably  also  of  carbonic  acid,  as 
determined  both  in  healthy  and  in  fevered  animals,  and  in  man. 

These  two  sets  of  effects  taken  together  point  to  a  powerful 
action  of  quinia  in  reducing  the  metabolism  of  the  body,  of 
which  heat  and  the  excretions  are  the  two  most  measurable 
products.   This  conclusion  is  supported  by  other  facts,  observed 
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out  of  the  body,  viz. :  That  (3)  a  solution  of  albumen  cannot 
be  converted  into  peptones  in  an  atmosphere  of  ozone  if 
quiuia  be  present.  (4)  Healthy  pus  and  fresh  vegetable  juices 
lose  their  ozonising  power  if  mixed  with  quinia.  (6)  Phos- 
phorescent infusoria  (rapidly  oxydating  protoplasmic  masses) 
lose  their  phosphorescence  ia  the  presence  of  qmnia.  (6)  Fungi 
absorb  oxygen  less  readily,  and  many  forms  of  fermentation  are 
arrested,  in  the  presence  of  quinia.  These  facts  indicate  that 
quinia  so  combines  with  living  cellular  protoplasm  as  to  render  it 
less  able  to  incorporate  oxygen,  and  more  resistant  of  vital 
change  (metabolism) .  Now  we  have  already  seen  that  the 
oxygen  actually  in  the  corpuscles  is  bound  more  firmly  to  them 
by  qumia.  We  may  therefore  conclude  that  the  effect  of  quinia 
rn  the  body  is  to  check  metaboUsm  by  interfering  with  oxygena- 
tion, with  the  oxydation  of  protoplasm  generally,  and  with  the 
associated  action  of  ferments.  Thus  the  faU  of  temperature 
produced  by  qmnia  is  due  to  diminished  production  of  heat  in 
the  body,  not  to  mcreased  loss  of  heat ;  it  is  effected  through 
the  tissues,  not  thi'ough  the  heat-regulating  centre  ;  and  the 
lever-causmg  (pyrogenic)  processes  themselves  (probably  allied 
to  iei-mentations)  are  also  controlled  by  the  drug,  which  affects 
their  organic  causes,  whether  Hving  organisms  or  complex 
chemical  substances. 

action  such  as  this  upon  the  processes  of  nutrition 
though  It  might  escape  the  notice  of  an  ig-norant  observer,  is 
more  "powerful"  even  than  the  action  of  morphia  upon  a 
highly  sensitive  nei-vous  mechanism  such  as  the  convolutions 

im-nmg  to  the  other  systems,  we  find  that  whilst  small 
doses  of  qumia  accelerate  the  heart  and  raise  the  pressure,  as  we 
saw  when  considering  the  stomachic  effect,  full  doses  sloW  and 
weaken  the  heart  and  lower  the  pressm-e.  These  effects  are  due 
to  direct  depression  of  the  cardiac  ganglia  and  muscle,  and  of 
the  vessel  waUs  and  their  centre,  not  of  the  cardiac  centre 
Eespiration  IS  accelerated  by  medium  doses,  depressed  by  laS 

tZ'clS%?°"''!  If-^^l-^  to  respirato'^y  and 

cardiac  failure.    The  spleen  is  reduced  in  size,  and  hardened. 

4.   SPECIFIC  USES. 

The  uses  of  quinia,  which  have  been  mainly  estabHshed  bv 
expenence  are  m  accord  with  these  physiologieil  rLX  Ite 
spe^xfic^  action  may  be  taken  advanije  of  In  the  ioSowiS 

1.  Malaria  is  remarkably  benefited  by  quinia,  which  is  an 
to  tt'  mfbid  tl"'  "^^''^^^  ^-'^  t °  persons  eSposeS 

eub  ects  of  ai,^  T?°'/r.P.™?^y^^°"°  °^  t°  the 

euojects  oi  ague.    It  acts  best  m  fresh  cases,  the  fii-st  dose  of 
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1 0  gr.  being  given  at  any  time  with  relation  to  the  attack,  and 
similar  doses  repeated  five  hours  before  the  time  oi  the  next 
paroxysm.  All  forms  of  malarial  fever  are  beneiited  by  quinia, 
as  well  as  many  diseases  and  disorders  of  malarial  origin,  such 
as  neuralgia,  hepatic  disturbances,  etc.  The  functions  of  the 
liver  must  be  maintained  during  this  treatment  of  ague,  and 
the  quinia  may  be  combiaed  with  morphia  if  its  effects  are 
not  well  marked. 

2.  Febrile  conditions  in  general  are  relieved  by  the  antipyre- 
tic effect  of  quinia,  for  instance,  acute  pneimionia,  typhoid  fever, 
puerperal  fever,  and  septicemia,  the  exanthemata,  and  acute 
rheumatism ;  but  generally  in  very  diilerent  degrees,  so  that 
its  value  is  denied  in  some  or  all  of  them.  To  be  of  use  the 
quinia  must  be  very  freely  given  (10  to  20  grains)  as  single 
doses  when  the  temperature  reaches  a  definite  height,  say  104° 
Fahr.  Even  if  apyrexia  do  not  foUow,  the  drug  may  be  of 
much  benefit.  In  hectic  fever  quinia  is  rarely  of  much  service  ; 
and  in.  purely  symptomatic  fever,  of  still  less  use. 

3.  In  splenic  enlargement  of  malarial  origin  quinia  is  given 
with  success,  and  in  some  cases  of  leuksematous  hypertrophy. 

4.  In  painful  nervous  affections,  especially  headache  and 
face-ache,  the  eiiect  of  quinia  is  well  marked.  Some  of  these 
cases  are  malarial  (brow  ague) ;  but  ordinary  facial  neuralgia 
and  toothache  wiU  frequently  yield  to  it.  Yet  quinia  pos- 
sesses no  direct  action  on  peripheral  nerves. 

5.  The  tonic  action  of  quinia  has  been  already  referred  to. 
This  is  also  due  in  part  to  its  removal  of  fever,  and  thus  of 
restlessness,  sleeplessness,  and  want  of  appetite.  _  It  fmther 
modifies  the  processes  of  "  secondary  digestion "  in  the  liver, 
and  may  relieve  hepatic  disorder  due  to  free  living,  especially 
in  persons  who  have  resided  in  the  tropics. 

5.   REMOTE  LOCAL  ACTION  AND  tlSES. 

Quinia  is  excreted  chiefly  in  the  urine,  as  the  amorphous 
alkaloid;  partly  as  resinoid  and  crystalline  dorivates.  In 
passing  through  the  urinary  organs  it  is  slightly  diuretic,  and 
occasionaUy  irritates  the  passages.  It  also  escapes  by  the  sknn, 
diminishing  the  perspii-ation,  and  very  rarely  causmg  an 
itching  eruption,  which  resembles  scarlatina  or  measles.  All 
the  mucous  secretions,  the  milk,  and  pathological  fluids  may 
also  contain  quinia. 

ACTION  AND  USES   OF  THE   CINCHONA  BAT.KS. 

The  cinchona  barks  contain  but  a  small  percentage  of 
alkaloids,  and  are  far  too  bulky  for  use  as  antiperiodics  and 
antipyretics  if  quinia  can  be  obtained.     They  are  there- 
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fore  given  only  as  bitter  stomachics  and  tonics.  The 
amount  of  tannin  contained  in  them  indicates  that  they 
may  he  used  when  an  astringent  effect  is  also  desii-ed,  either 
locally,  as  ia  passive  diarrhoea,  or  remotely,  as  in  sweating, 
chronic  mucous  discharges,  and  purulent  formations ;  and 
avoided  in  constipation,  dyspepsia,  or  irritability  of  the  bowels. 
The  red  bark  is  especially  astringent. 

Cinohonia,  and  other  non-officinal  alkaloids  and  products  of 
bark,  may  be  employed  as  substitutes  for  quinia,  their  actioa 
being  very  similar,  Cinchonia  is  from  ^  to  ^  as  powerful  as 
quinia. 

Ipecacuanha — Ipecacuanha. — The  dried  root 
of  Oephaelis  Ipecacuanha.    Imported  from  Brazil. 

Characters. — In  pieces  three  or  four  inches  long,  about  the 
size  of  a  small  quiU,  contorted  and  irregularly  annulated. 
Coloirr,  brown  of  various  shades.  It  consists  of  two  pasts,  the 
cortical  or  active  portion,  which  is  brittle,  and  a  slender  tough 
white  woody  centre.  Powder  pale  brown,  with  a  faint 
nauseous  odour,  and  a  somewhat  acrid  and  bitter  taste. 

Impurities. — (1)  Hemidesmus,  which  is  cracked,  but  not 
annulated;  (2)  Almond  meal  (in  powdered  ipecacuanha),  de- 
tected by  odoiir  of  pmssic  acid  when  moistened. 

Composition. — Ipecacuanha  contains  from  5  to  1  per  cent,  of 
emetin,  which  is  its  active  principle ;  ipecacuanhic  or  eephaelic 
acid;  starch,  gum,  etc.  Emetin,  C2|)H3pN05,  is  a  crystalline 
alkaloid,  white,  becoming  yellow,  odourless,  bitter,  compara- 
tively insoluble  in  water,  forming  salts  with  acids  which  are 
readily  dissolved  in  ordinary  media. 

Dose. — As  an  expectorant,  |  to  2  gr.  ;  as  an  emetic,  15  to 
30  gr. 

Preparations. 

1.  Pulvis  Ipecacuanhas  Compositus.    "Dover's  Powder." — 

Ipecacuanha,  1 ;  Opium,  1 ;  Sulphate  of  Potash,  8.  A 
light  fawn-coloured  powder.    Dose,  5  to  10  gr. 
From  Dover'' s  Powder  is  prepared  : 

Pilula  Ipecacuanhse  cum  Scilia. — Compound  Powder 
of  Ipecacuanha,  3  ;  SquiU,  1 ;  Ammoniacum,  1 ;  Treacle, 
q.s.    Dose,  5  to  10  gr. 

2.  Pilula  Conii  Composita.— 1  in  6.    See  Conii  Folia. 

3.  Trochisci  Ipecacuanhae.— J  gr.  in  each.    Dose,  1  to  3. 

4.  Trochisci  Morphisa  et  Ipecacuanhse.— Ipecacuanha,      gi-. ; 

Hydrochlorate  of  Morphia,  A  gr.  in  each.  See  Opium , 
page  187. 
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6.  Vinum  Ipecacuanhae.— 1  in  20  of  Sherry.  Dose,  5  to  40  min 
as  an  expectorant ;  as  an  emetic,  3  to  6  dr. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Ipecacuanha  powder  is  irritant,  and  even 
pustulant,  but  is  never  used  to  produce  this  effect.  Exposed 
mucous  membranes  are  similarly  affected  by  it.  If  taken  as 
snuff  it  causes  irritation  of  the  nerves,  sneezing,  and  reflex 
mucous  secretion ;  and  the  same  effect  follows  its  application  in 
smoke  or  spraj--  to  the  pharynx,  larynx,  or  lower  air-passages ; 
in  some  persons  it  excites  asthma.  In  the  foi-m  of  a  spray  of 
the  diluted  vinum,  or  inhaled  as  the  smoke  of  the  burning 
powder,  it  is  used  to  relieve  cough  due  to  di-yness  or  deficient 
secretion  of  the  thi'oat  and  air  passages. 

Internally. — Beaching  the  stomach,  ipecacuanha  in  very 
small  doses  (gr.  5)  is  a  gastric  stimulant  doubtless  increasing 
the  local  circulation  and  secretion.  It  is  therefore  a  usefvil 
addition  to  bitter  stomachic  and  tonic  mixtures,  and  will  even 
arrest  vomiting  due  to  certain  obscure  conditions  of  the  gastric 
nei-ves.  The  compoimd  powder  is  of  the  greatest  value  in 
ulceration  of  the  stomach,  and  some  forms  of  dyspeptic  vomiting. 
In  larger  doses  (15  to  30  gr.)  it  acts  as  an  emetic,  partly  by  a 
direct  effect  upon  the  stomach,  and  partly  by  exciting  the 
vomiting  centre  in  the  medulla  (indirect  emesis).  This  im- 
portant subject  will  be  discussed  under  the  heading  of  the 
specific  action. 

In  the  intestines,  ipecacuanha  is  stUl  a  stimulant,  increasing 
the  fiow  of  mucus  ;  and  in  large  doses  an  irritant.  A  remark- 
able tolerance  of  the  drug  is,  however,  readily  established  in 
many  persons  suffering  from  dysentery,  in  which  disease 
ipecacuanha  has  the  power  of  arresting  the  inflammatory  action 
in  the  bowel,  checking  the  Hquid  and  bloody  evacuations,  and 
often  effects  a  complete  cure.  For  this  purpose  enormous  doses 
(30  to  90  gr.)  are  given,  or  large  doses  frequently  repeated 
(20  gr.  every  two  hours). 

2.    ACTION  IN  THE  BLOOD. 

Emotin  passes  thi-ough  the  blood,  from  the  alimentary  canal 
to  the  tissues,  but  is  not  positively  known  to  affect  it. 

3.    SPECIFIC  ACTION  AND  USES. 

Ipecacuanha  (emetin)  acts  on  the  vomiting  centre  in  the 
medulla,  i.e.  is  an  indirect  emetic,  this  effect  being  added  to 
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the  direct  (gastric)  action  ali-eady  mentioned.  The  ordinary 
doses  (15  to  30  gr.  of  the  powdered  root,  3  to  6  tl.di-.  of  the 
^dnum  for  adults)  produce  fi-ee  evacuation  of  the  stomach,  and 
respiratory  passages  in  20  to  30  minutes,  the  dose  often  having 
to  he  repeated  in  15  minutes,  and  the  vomiting  act  prohably 
occurring  but  once.  But  Httle  nausea  precedes,  and  moderate 
depression  foUows,  the  emesis.  The  cii-culation  and  respiration 
are  distiu-bed  and  finaUy  depressed  by  ipecacuanha,  chiefly 
through  the  vomiting. 

This  di'ug  is  suitable  as  an  emetic  in  cases  where  the 
necessity  for  evacuation  of  the  stomach  is  not  very  urgent,  and 
the  subject  is  likely  to  he  benefited  by  moderate  but  injiired  by 
great  depression.  It  must  not  be  given,  therefore,  in  poisoning 
by  alk-aloids,  such  as  morphia,  but  to  children  and  weakly 
subjects  in  cases  where  the  after  effects  of  the  drug  will  be  also 
useful.  It  thus  occupies  a  position  amongst  emetics  between 
sulphate  of  zinc  or  copper  and  tartar  emetic.  Ipecacuanha  may 
he  used  to  empty  the  stomach  in  the  early  stages  of  sthenic 
fevers  (less  commonly  than  before);  in  cramp,  whooping- 
cough,  and  the  bronchitis  of  children,  to  expel  membranes  or 
mucous  products  from  the  air  passages  ;  and  in  acute  dyspepsia 
with  biliousness  and  heat  of  skin. 

The  skin  is  stimulated  to  increased  secretion  by  ipecacuanha, 
which  is  used  as  a  diaphoretic,  especially  combined  with  opium 
(Dover's  Powder),  in  common  colds,  sore  throat,  and  mild 
rheumatic  attacks. 

4.    REMOTE  LOCAL  ACTION  AND  USES. 

Emetin  is  excreted  by  the  various  mucous  membranes, 
including  those  of  the  bronchi,  the  stomach,  and  bowels,  and  by 
the  liver.  On  the  bronchi  it  produces  the  same  remote  as 
immediate  local  action,  namely,  stimulation  of  the  nerves, 
reflex  cough,  increased  secretion,  and,  in  large  doses,  even  in- 
flammation of  the  mucous  membrane  and  lungs.  Ipecacuanha 
is  thus  an  expectorant,  increasing  at  once  the  expulsive  acts, 
and  the  amount,  that  is,  the  liquidity,  of  the  sputa.  It  is  the 
most  generally  used  of  ah  this  class  of  measmes,  being  given 
in  acute  and  chi-onic  bronchitis,  in  phthisis,  and  in  most  cases 
of  cough  when  the  phlegm  is  scanty  and  tough.  Important 
advantages  of  ipecacuanha  are,  that,  if  taken  in  excess,  it  causes 
sickness,  which  is  often  beneficial  in  the  bronchitis  of  children  ; 
and  that  as  a  diaphoretic  and  moderate  depressant  of  the 
circulation,  i.e.  a  sedative  expectorant,  it  controls  the  fever  at 
the  same  time. 

Acting  remotely  on  the  liver,  this  drug  is  a  direct  chola- 
gogue,  increasing  the  secretion  of  bOe :  and  has  long  been  a 
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favourite  constituent  of  some  purgative  pills  and  aperient 
di-aughts  for  chi-onic  biliousness  and  gouty  dyspepsia. 

Catechu  PalUdum — Pale  Catechu. — An  ex- 
tract of  the  leaves  and  young  shoots  of  Uncaria 
Gambir.  Prepared  at  Singapore  and  in  other  places 
in  the  Eastern  Archipelago. 

Characters. — In  cubes,  about  an  incb.  in  diameter,  externally 
brown,  internally  ocbrey-yellow  or  pale  brick-red,  breaking 
easily  with  a  dull  earthy  fracture.  Taste  bitter,  very  astringent, 
and  mucilaginous,  succeeded  by  slight  sweetness.  Entirely 
soluble  in  boiling  water.  The  decoction  when  cool  is  not 
rendered  blue  by  iodine. 

Composition. — Catechu  chiefly  contains  a  crystalline  bitter 
substance,  catechin  or  catechuic  acid,  C13H12O5,  probably  itself 
inactive ;  and  catechu-tannic  acid,  the  active  jsrinciple,  isomeric 
with  it,  and  into  which  it  is  rapidly  converted  by  boiling  or  by 
the  action  of  sahva,  with  the  development  of  a  red  coloui-. 
Both  catechuic  and  catechu-tannic  acids  give  a  green  precipitate 
with  persalts  of  iron. 

Incoinpatibles. — The  alkalies,  metallic  salts,  and  gelatine. 

jDose.— 10  to  30  gr. 

Preparations. 

1.  Infusum  Catechu. — 1  in  27.    Dose,  1  to  2  fl.oz. 

2.  Pulvis  Catechu  Compositus. — Catechu,  4;  Kino,  2;  Ehatany, 

2;  Cinnamon,  1  ;  Nutmeg,  1.    Dose,  20  to  40  gr. 

3.  Tinctura  Catechu. — 1  in  8.    Dose,  ^  to  2  fl.dr. 

4.  Trochisci  Catechu. — 1  gr.  in  each.    Dose,  1  to  6. 


ACTION  AND  USES. 

Catechu  acts  like  tannic  acid,  and  is  used  for  the  same 
purposes.  It  is  a  favourite  astringent  application  to  sore 
throat  in  the  form  of  the  lozenge,  and  the  compound  powder 
and  tincture  are  very  commonly  prescribed  for  diai-rhoea. 

Caffein.  [Not  Officinal.) — An  alkaloid  obtained 
from  Coifea  arabica,  the  coffee  plant ;  from  Thea 
sinensis,  the  tea  plant  (nat.  ord,,  Camelliacese) ;  fi'om 
Ilex  paraguayensis,  Mate,  or  Paraguay  Tea  (nat.  ord., 
AquifoliacEe) ;  and  from  Guarana.    {See  page  211.) 

Characters.— Ca.Ke'm,  CgHi„No04,  occurs  in  fine  long  silky 
white  prisms,  soluble  in  water,  wth  a  bitter  taste.    It  is  h 
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feeHebase.     Tea  contains  1  to  4  per  cent,  of  cafiem  ,  coftee 
0-2  to  0-8  :  mate,  1-2  ;  guarana,  5  per  cent.    It  is  doaely  allied 
to  theobromin,  Q.^^^.O-i,  being,  in  fact  methyl-theobromm, 
C7HJCH3)N402,  -which  can  be  made  syntheticaUy. 

hicompames.--'l-^rim^  acid,  iodide  of  potassium,  and  salts 
of  merciu-y. 

Bose.—l  to  6  gr.,  or  more. 

Preparation. 

Citrate  of  CafFein,  in  wHte  needles.    Dose,  1  to  5  gr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Coffee  stimulates  most  of  the  digestive  glands,  being  siala- 
gogue,  stomachic  and  slightly  laxative.  So  far  it  is  diete- 
ticaUy  wholesome. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

CafiEein  is  absorbed  into  the  circulation  unchanged;  and 
acts  chiefly  upon  the  central  nervous  system._  The  cerebrum 
is  first  stimulated,  causing  the  clearness  of  intellect,  the  re- 
moval of  languor,  and  the  sleeplessness,  familiar  after  a  cup  of 
strong  coffee.  Larger  doses  cause  a  species  of  narcotism  ;  but 
there  are  gi-eat  differences  in  this  and  other  respects  according 
to  the  individual  and  other  circumstances.  In  the  lowor 
animals  the  spinal  centres  are  simultaneously  aifected  to  such  a 
degree  that  tetanic  convulsions  may  occur,  not  unlike  those 
caused  by  strychnia ;  but  in  man  these  effects  on  the  lower 
centres  are  quite  subsidiary.  The  sensory  and  motor  peri- 
pheral nerves  are  not  certainly  affected.  The  muscle  curve 
is  altered  in  character,  and  muscular  contraction  seems  more 
easily  executed.  The  heart  is  first  accelerated — another 
familiar  efl'ect  of  a  full  cup  of  coffee ;  it  is  then  slowed 
and  weakened.  The  blood  pressure  first  rises  and  then  falls. 
Respiration  is  temporarily  increased,  then  depressed  ;  and  death 
occurs  in  this  way.  Metabolism  is  probably  somewhat  in- 
creased, and  the  temperature  raised.  In  all  these  respects 
habit  markedly  reduces  the  influence  of  coifee. 

Coffee  and  caffein  may  be  used  as  a  nervine  stimulant  and 
restorative  in  ordinary  conditions  of  fatigue.  Megrim  is  fre- 
quently relieved  by  either.    Large  doses  must  be  avoided. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Caffein  is  excreted  unchanged  in  the  bile  and  urine,  the 
latter  presenting  the  characteristic  odour  of  the  substance. 
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In  passing  through  the  kidney,  it  appears  to  stimulate 
the  cells,  at  least  in  some  suhjects,  and  acts  as  a  diuretic. 
Citrate  of  caffein  is  thus  a  powerful,  but  somewhat  uncertain, 
remedy  in  dropsy,  -whether  cardiac  or  hepatic.  It  is  best 
given  after,  and  then  along  with,  a  stimulant  diuretic,  such  as 
digitalis ;  for  a  short  time  ;  and  in  moderate  doses. 

VALEEIANACE^. 

Valerianae  Radix  —  Valerian  Root.  —  The 
dried  root  of  Valeriana  officinalis.  From  plants 
indigenous  to  and  also  cultivated  in  Britain. 
Collected  in  autumn,  wild  plants  being  prefeiTed. 

Characters. — A  short  yellowish-white  rhizome,  wdth  nume- 
rous fibrous  roots  about  two  or  three  inches  long ;  of  a  bitter 
taste,  and  a  penetrating  odour,  agreeable  in  the  recent  root, 
becoming  fetid  by  keeping ;  yielding  volatile  oil  and  valerianic 
acid  when  distilled  with  water. 

Substances  resembling  Valerian  :  Serpentary,  Arnica,  Vera- 
trum  Viride,  known  by  odour. 

Composition. — The  active  principles  of  valerian  are  a  volatile 
oil  and  valerianic  acid.  The  oil  consists  of  a  terpen  valerene, 
Ci|,Hig,  and  an  oxygenated  oil,  baldrian  camphor,  Gi-^^^O. 
Valerianic  acid,  C5H1UO2,  occurs  in  a  large  number  of  other 
plants,  and  in  cod-Hver  oil ;  and  can  be  derived  from  fousel  oil 
(amylic  alcohol,  or  valeryl-aldehyd),  C5H12O,  by  oxydation.  It 
is  a  colourless  oily  fluid,  with  a  powerful  odour  and  acid 
burning  taste ;  soluble  in  30  parts  of  water,  and  freely  in 
alcohol  and  ether. 

Dose,  in  powder. — 10  to  30  gr. 

Preparations. 

A.  Of  Valerian  Root  : 

1.  Infusum  Valerianae.— 1  in  36.    Dose,  1  to  2  fl.oz. 
2  Tinctura  Valerianae. — 1  in  8  of  Proof  Spii-it.    Dose,  1  to  2 
fl.di-. 

3.  Tinctura  Valerianae  Ammoniata.  —  1  in  8  of  Aromatic 
Spirit  of  Ammonia.    Dose,  J  to  1  fl.dr. 

B.  Containing:  Valerianic  Acid  : 

Sodae  Valerianas.- — Valerianate  of  Soda.  NaCjHgOa. 

Source.— Ma.de  by  (I)  distilling  Amylic  Alcohol  with  Sul- 
phuric Acid  and  Bichi-omate  of  Potash ;  (2)  saturating  the 
distillate  with  Liquor  Sodm,  evaporating,  Hquefpng,  and 


Valeriana. 


cooling.  (1)  3C5H12O  +  8H2SO,  +  2KoCr207  =  3aH,„0,  + 
2(K,SO,.Cr23SO,)  +  IIH^O.    (2)  C,B.,,0^+m-KO  =  -^J!^B.^O^ 

Characters. — Dry  -vrliite  masses,  not  alkaline;  soluble  in 
spirit. 

Impiirities.—&\A^hArnc  acid,  and  free  soda,  detected  by 
litmus. 

Dose. — 1  to  5  gr. 

From  Sodm  Valerianas  is  made  : 
Zinci  Valerianas.— Valerianate  of  Zinc.  Zn(C5Hg02)2. 

5o«rce.— Made  by  mixing  solutions  of  Sulphate  of  Zinc  and 
Valerianate  of  Soda,  evaporating,  and  crystaliising.  ZnSO^  4- 
2(NaC5Hg02)  =  Zn2(C5Hg02)  +  Na.,SO,. 

Characters.—Penvly  crystaUine  scales,  with  a  feeble  odoui- 
ot  valenanic  acid,  and  a  metallic  taste.  Scarcely  soluble  in 
water,  soluble  in  spirit. 

Impurities.— Snlphsite  and  butyrate  of  zinc. 
J)ose. — 1  to  3  gr. 


ACTION  AND  USES. 

Valerian  acts  essentially  like  other  substances  containing 
volatile  oils,  but  its  pungent  taste  and  pecuHarly  disagreeable 
odour  add  to  the  effect  of  the  drug  upon  the  central  nervous 
system.  The  stomach  and  intestines,  heart,  cii-culation  and 
bram  are  influenced  as  they  are  by  cloves  (see  Carvophyllum), 

Z  J     °   1  """"^r^'^  ^        urine,  breath,  Jd 

sweat,  as  is  also  the  valerianic  acid. 

Vaierian  is  used  as  a  powerful  carminative,  circulatorv 
stimulant,  and  antispasmodic,  in  hysterical  flatulence,  faintin/ 
palpitation  convulsions,  and  contractures.  It  is  now  but  rarelv 
given  m  other  spasmodic  affections,  such  as  epilepsy  pertussis 
and  asthma.  Valerianate  of  zinc  was  introduced  to^comb  ne 
the  alterative  action  of  the  metal  on  the  nervous  system  with 
the  antispasmodic  mfluence  of  valerian  root,  and  ha^  W 
given  m  hysteria  and  epilepsy.  Valerianic  acid,  however  does 
de  crS'  °  °'  °f       -l-tnnn  ju 


COMPOSITE. 


Pyrethri  Radix-PELLiTORY  RooT.-The  root 
of  Anacyclus  Pyrethrum,  imported  from  the  Levant. 

the  liftirfinl';"^''  pieces  about  the  length  and  thickness  of 
the  httle  finger,  covered  with  a  thick  brown  bark,  studded  with 
a — o 
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black  sHning  points.  Breaks  with "  a  resinous  fracture,  and 
presents  internally  a  radiated  structure.  When  chewed,  it 
excites  a  prickling  sensation  in  the  lips  and  tongue,  and  a 
glowing  heat. 

Substance  resembling  Pellitory  :  Taraxacum,  which  is  darker 
and  of  different  taste. 

Composition. — Pyrethrum  contains  one  or  more  (ethereal  oils 
and  resins,  inulin,  and  possibly  a  substance  allied  to  piperin. 
See  Fiper  Nigrum,  page  329. 

Freparation. 

Tinctura  Pyrethri. — 1  in  5. 


ACTION  AND  USES. 

PeUitory  causes  a  sharp  burning  sensation  in  the  mouth, 
followed  by  persistent  tingling  and  numbness,  and  a  profuse 
flow  of  saliva,  stimulating  as  it  does  the  local  nerves  and 
vessels  and  afterwards  depressing  the  former.  It  has  been 
used  only  for  these  local  effects,  to  relieve  pain  and  paralysis 
in  connection  with  the  mouth,  and  as  a  sialagogue  to  promote 
a  gentle  flow  of  saliva  in  dryness  of  the  throat.  It  gives  a 
"  clean"  taste  to  flat  dentifrices,  such  as  chalk. 

Pyi'etlu'Uin  Roseum  (N'ot  Officinal).  —  The 
powder  of  the  flower-heads  used  as  insect  powder. 

Santonica  —  Santonica.  —  The  unexpanded 
flower-heads  of  an  undetermined  species  of  Artemisia. 
Imported  from  Russia. 

Characters. — Flower-heads  rather  more  than  a  line  in 
length  and  nearly  haH  a  Hne  in  breadth,  fusifoi-m,  blunt  at 
each  end,  pale  greenish-brown,  smooth ;  resembling  seeds  m 
appearance,  but  consisting  of  imbricated  involucral  scales  with 
a  green  midrib,  enclosing  four  or  five  tubular  flowers ;  odoui-, 
strong  ;  taste,  bitter,  camphoraceous.    Flower-heads  not  round 

or  hairy.  .  •        j  a 

Composition.Sa.ntom.ca.  contams  santonin,  and  a  compountt 

volatile  oil,  allied  to  camphor  in  its  action. 

Bose.—IQ  to  60  gr. 

From  Santonica  is  made  : 
Santoninum,  Santonin.    C^.TL^^O,.    A  neutral  principle  ob- 
tained from  Santonica.  .  ,   t  •  i 

Source.— by  (1)  boiling  Santonica  with  Lime,  and 
straining ;  (2)  acidulating  the  hot  concentrated  fluid  portion  with 
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Hydrochloric  Acid,  to  precipitate  the  santonin ;  (3)  washing  this 
■with  Ammonia  and  water,  and  drying ;  and  (4)  dissolving  it  in 
spirit,  pm-ifying  with  charcoal,  and  crystallising  out. 

Characters. — Brilliant,  white,  foiu'-eided  flat  prisms,  be- 
coming yellow  by  expostu'e  to  light ;  odomiess,  tasteless  or 
feebly  bitter ;  scarcely  soluble  in  cold  water. 

Base. — -1  to  4  gT.  for  a  child ;  2  to  6  gr.  for  an  adult. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Santonin  acts  as  a  poison  to  the  Ascaris  liimbricoides,  or 
round  worm,  which  iniests  the  intestine ;  decidedly  less  so  to 
the  oxijiiris  vermicidaris,  or  thread- worm.  It  is  used  as  our 
most  valuable  anthelmintic  against  the  former  parasite,  either 
combLaed  with  a  purgative  vei-mifuge,  such  as  Pulvis  Scam- 
monii  Compositus,  or  followed  in  a  few  hours  by  a  laxative, 
such  as  castor-oil. 

2.   ACTION  W  THE  BLOOD,   AND  SPECIFIC  ACTION. 

Santonin  is  absorbed  into  the  blood  as  sodium  santonate  ; 
enters  the  tissues ;  and  produces  peculiar  disturbances  of  vision 
and  the  cerebral  faculties.  Objects  appear  fii'st  as  blue,  and 
then  as  yellow  (chi-omatopsia),  and  finally  colom-  vision  is 
almost  lost.  Consciousness  is  disturbed, with  a  kind  of  intoxi- 
cation, tremors,  debility,  and  convulsions  after  large  doses. 
Eespiration  is  enfeebled,  and  the  pulse  reduced  in  fi-equency! 
These  efl'ects  must  be  carefully  avoided  in  ordering  santonia  as 
an  anthelmintic. 

3.  REMOTE  LOCAL  ACTION. 

^  Santonin  is  excreted  by  the  kidneys  as  an  obscure  product 
of  its  oxydation  in  the  system,  which  colours  the  (acid)  mine 
gi-eemsh-yeUow,  alkaline  m-ine  red  or  pm-ple,  and  causes  some 
diuresis. 

Anthemidis  Flores —Chamomile  Flowers.— 
The  dried  single  and  double  flower-heads  of  the 
common  chamomile,  Anthemis  nobilis.  Wild  and 
cultivated. 

Characters.— ThQ  single  variety  consists  of  both  yeUow 
tubular  and  white  strap-shaped  flo'rets  ;  the  doable,  of  white 
strap-shaped  florets  only ;  all  arising  from  a  conical  scaly 
receptacle ;  both  varieties,  but  espeoiaUy  the  single,  are  bitter 
and  very  aromatic. 
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Composition. — Chamomile  flowers  contain  the  officinal 
bluish-coloured  volatile  oil,  a  complex  compound  of  a  peculiar 
camphor  and  various  aethers  and  acids ;  and  a  hitter  extractive, 
the  active  principle  of  which  has  not  been  separated. 

Treparations. 

1.  Extractum  Anthemidis. — A  concentrated  decoction,  with  the 

addition  of  the  Oleum.    Dose,  2  to  10  gr. 

2.  InfuBum  Anthemidis. — 1  in  20.    Dose,  1  to  3  fl.oz.  as  sto- 

machic; 6  to  10  as  emetic. 

3.  Oleum  Anthemidis. — The  oil  distilled  in  Britain  from  the 

flowers.    Dose,  2  to  4  min. 


ACTION  AND  USES. 

'Externally. — Warm  infusions  or  decoctions,  or  the  flowers 
in  bags  soaked  in  hot  water,  possess  the  general  properties  of 
fomentations  and  poultices,  the  warm  water  being  apparently 
the  active  constituent.  They  are  much  used  as  a  domestic 
application  to  painful  parts. 

Internally. — Chamomile  belongs  to  the  class  of  aromatic 
bitter  stomachics.  The  wai-m  Infusion,  fi-eely  di-unk,  is  a  mild 
simple  emetic,  which  may  be  used  in  biliousness,  ague,  etc. 
The  Oil  or  the  Extract  is  usefully  combined  with  piu-gative 
pills  as  a  stomachic  and  carminative. 

Taraxaci  Radix —  Dandelion  Root.  —  The 
fresh  and  dried  roots  of  Taraxacum  Dens  Leonis. 
Gathered  between  September  and  February,  from 
meadows  and  pastures  in  Britain, 

Characters  and  Tap-shaped  roots,  smooth  and  dark- 

brown  externally,  white  within,  easily  broken,  and  giving  out 
an  inodorous  bitter  milky  juice,  which  becomes  pale-brown  by 

exposure.  .      -i  a 

Substances  resembling  Taraxacum .-  Acomte,  Armoracia, 
PeUitory.  Dandelion  is  not  wrinkled  or  pale-coloured  ex- 
ternally; the  juice  not  watery ;  any  adherent  leaves  runcmate 
and  quite  smooth  ;  is  not  pungent  when  chewed. 

Composition.— Ta.ra.xa.cwi  root  and  the  fi-esh  jmce  contam 
an  indifferent  principle  taraxacin,  amorphous  or  m  smaU  white 
masses;  abundance  of  potassium  and  calcnim  salts;  suyar; 
and  resinoid  bodies  which  give  the  vaUky  appearance  to  the 
juice.  The  relative  richness  of  the  taraxacm,  salts,  and  sugar 
varies  with  the  season  and  situation. 
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Preparations. 

1.  Decoctum  Taraxaci.— 1  of  dried  root  in  20.    Dose  2  to  4 

fl.oz.  ' 

2.  Extractum  Taraxaci.— A  fresh  extract.    100  of  fresh  root 

m  8,  by  expression,  separation  of  albumen,  and  evapora- 
tion.   Dose,  5  to  15  gr. 

3.  Succus  Taraxaci.— Fresh  juice,  3;  Spirit,  1.    Dose,  2  to 

4  11. di-. 


ACTION  AND  USES. 

Taraxacum  combines  the  properties  of  its  two  princinal 
constituents,  the  bitter  taraxacin  and  the  allraline  saltsf  i  e  it  is 
TudW./  '"^P^'  ^^''^  ^^'^  ^  laxative.  It  is  therefore 
ne?,^-f  fA  /7i!'\^°iT'y  extepively  given  in  atonic  dys- 
mav  hp  .^H^^f  ^''^l*^^^  constipation;  and  its  preparations 
may  be  added  to  stomachic  mixtures  and  laxative  pUls  Until 
?f  a^acum  was  beheved  to  be  a  cholagogue:  but  this 
effect,  if  It  exist  at  aU,  appears  to  be  indirect  oJyr 

I^actiica—LETTUCE.— The  flowering  herb  of  Lac- 
tuca  vu-osa,  a  uative  of  Britain. 

Composition.— -Kyitv&ci  of  lettuce  contains,  besides  manv 
other  mgi-edients,  a  crystalline  bitter  piinciple,  7«Sn  and 
laotucic  acid,  of  uncertain  composition.  Mctucm,  and 

Preparation. 

Extractuin^Lactucffl.-A  green  extract.    1|  in  1.    Dose,  5  to 


ACTION  AND  USES. 


Amicae  Radix-AENiCA  EooT.-The  dried 
rhizome  and  rootlets  of  Arnica  nnontana.  Collected 
Europe.  of  -Wdle  and  southern 

St  wUii  tTil^iiTo^ot^^  Ve-trun; 
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Characters. — Rhizome  from  one  to  three  inches  long,  and 
two  or  three  lines  thick,  cylindrical,  contorted,  rough  from  the 
scars  of  the  coriaceous  leaves,  and  furnished  with  numerous 
long  slender  fibres  ;  has  a  peppery  taste  and  peculiar  odour. 

Composition. — The  pharmacology  of  arnica  is  still  obscm-e. 
It  contains  a  small  quantity  of  volatile  oil,  of  complex  com- 
position, and  said  to  yield  trimethylamin ;  tannic  acid ;  and  a 
bitter  substance,  arnicin. 

Preparation. 
Tinctura  Amicse. — 1  in  20.    Lose,  1  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Arnica,  applied  to  the  skin,  sometimes  causes 
hypersemia,  eczema,  and  even  spreading  erysipelas.  It  would, 
therefore,  appear  to  increase  the  activity  of  the  circulation  in 
the  skin  ;  and  the  tinctui-e  in  water  is  a  popular  application  to 
bruises,  preventing  swelling,  and  hastening  the  absorption  of 
effused  blood.    It  must  be  used  with  caution. 

Internally. — Arnica  is  a  stimulant  to  the  alimentary  canal, 
Uke  volatile  oils  in  general ;  in  over-doses  a  powerful  uiitant, 
causing  vomiting,  pain,  and  purging,  with  consequent  constitu- 
tional effects.  Probably  by  reflex  action  fi-om  the  stomach 
(see  Caryophyllum,  page  242)  it  stimulates  the  heart  and  circu- 
lation, the  brain  and  spinal  cord,  in  moderate  doses  ;  the  pulse 
being  sti-engthened,  and  symptoms  of  nervous  debility  removed. 
Arnica  has,  therefore,  been  used  with  success  in  low  forms  of 
fever,  deHiium  tremens,  and  mental  disorder. 

2.  ACTION  ON  THE  BLOOD,  AND   SPECIFIC  ACTION  AND  I^SES. 

The  active  principles  of  arnica  enter  the  blood  and  thence 
the  tissues,  where  its  effects  somewhat  resemble  those  of  tur- 
pentine If  the  dose  be  considerable,  the  reflex  stimulant  effect 
from  tlie  stomach  is  overcome  by  its  depressing  action  on  the 
circulation  and  nerve  centres  ;  headache,  unconsciousness,  and 
convulsions  being  induced,  and  the  body  temperatui-e  lowered. 
Arnica  has  thus  been  employed  as  an  antipyretic,  especially  in 
acute  rheumatism,  but  cannot  be  said  to  bo  used  now. 

3.  BEMOTE  LOCAL  ACTION  AND  USES. 

Like  its  allies,  arnica  is  a  remote  stimidant  of  the  Iddncys 
and  skin,  and  has  been  given  in  somo  cutaneous  discuses  such 
as  eczema,  and  in  clu'onic  rheumatism. 


Lobelia. 


LOBELIA  CEiE. 

liObelia — Lobelia. — The  dried  flowering  herb  of 
Lobelia  inflata.    ImiDorted  from  North  America. 

Characters.— ^iaxn.  angular  ;  leaves  alternate,  ovate,  toothed, 
somewhat  hairy  beneath ;  capsule  ovoid,  inflated,  ten-ribbed ; 
herb  acrid.    TJsuaUy  in  compressed  i-ectangular  parcels. 

Composition. — Lobelia  contains  an  active  principle,  lohelina 
an  oily,  liqmd,  and  volatile  alkaloid,  with  a  pungent  taste' 
and  an  odour  like  tobacco.  It  foi-ms  salts  with  acids.  Lobelic 
acid  is  united  with  the  lobeHna. 

Incompatibles.— The  caustic  alkalies,  which  decompose 
lobelina. 

Preparations. 

1.  Tinctura  Lobelise.— 1  in  8  Proof  Spirit.  Dose,  10  to  30  min 

2.  Tinctura  Lobeliae  .ffitherea.— 1  to  8  Spirit  of  Ether.  Lose 

10  to  30  min.  ' 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAI,  ACTION  AND  USES. 

_  Lobelia  is  a  gastro-intestinal  stimulant ;  in  large  doses  an 
imtant,  causing  vomiting,  pain,  pm-g-ing,  and  the  ordinary 
symptoms  of  depression.  It  is  not  to  be  used  as  an  emetic  but 
is  sometimes  useful  m  obstinate  constipation. 

2.  ACTION  ON  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

The  active  principles  of  lobelia  appear  to  enter  the  blood 
and  tissues,  where  severe  specific  effects  are  produced  by  fi-ee 
doses,  mcluding  general  depression,  muscular  ti-emors  and 
weakness,  giddiness,  headache,  failure  of  the  heart  and 
breathing  and  cold  perspii-ation :  a  condition  resembling  col- 
lapse The  exact  mode  of  the  action  of  the  drug  is  not  faown, 
Inl  tl^e  convolutions  secondarHy  only  ;  to 

lower  the  activity  of  the  motor  centres  in  the  cord  and 

and^r^x  '  ""t^^'^l  '°  ^'^'"'^  respiratory  c  ntre, 
and  re  ax  the  bronchial  muscles;  and  to  diminish  the 

L'reU  S'thfT^V"'  '^\'TT.  °*  vessels,™  bi'f 
Sntre  like  it«  1     f  V  the  respiratory 

centie  hke  its  aUy,  tobacco,  and  not  through  the  heart. 

thfi  l^^..  i-emedy  with  some  practitioners  for 

the  paroxysm  of  asthma,  for  which  it  should  be  given  at  the 

evZ  ffiteer' f  ^  °f  ^he  TinctS^,  rep  ated 

eveiy  Mteen  minutes  till  nausea  is  produced.    In  10  min 

S"!i\hlTs™"'  *°  expcctoLt  mixtui-os  for  b^^": 

clutis  with  spasm  and  very  scanty  tough  sputum. 
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3.   REMOTE  LOCAL  ACTION  AND  USES. 

Lobelina  is  probably  excreted  by  the  kidneys  and  skin,  and 
acts  as  a  diuretic  and  diapboretic.  Except  iadirectly,  these 
effects  axe  not  taken  advantage  of  in  medicine. 

EEICACE^. 

Uvae  Ursi  Folia  — Bearberry  Leaves. — The 
dried  leaves  of  Arctostaphylos  Uva  Ursi.  From  indi- 
genous plants. 

Characters. — Obovate,  entire,  coriaceous  sbining  leaves, 
about  thi-ee-fourths  of  an  inch  in  length,  reticulated  beneath ; 
with  a  strong  astringent  taste,  and  a  feeble  hay-like  odour 
when  powdered ;  the  infusion  giving  a  bluish-black  precipitate 
with  perchloride  of  iron. 

Composition.  — Uva  ursi  contains  an  inert  crystalline  gluco- 
side,  arbutin,  C12H1JO7,  yielding  in  the  urine  benzoic  acid ;  an 
amorphous  bitter  glucoside,  ericolin,  C34H5g02i ;  tannic  and 
gallic  acids ;  and  a  neutral  body,  nrsone. 

Incompatibles. — Iron  salts,  lead  salts,  nitrate  of  silver, 
vegetable  alkaloids,  gelatine. 

Impurities. — Leaves  of  red  whortleberry ;  detected  by  being 
dotted  and  not  reticulated  on  the  imder  surface,  with  crenated 
margins.    Also  box  leaves,  which  are  not  astringent. 

Preparation. 

Infusum  UvsB  Ursi.— 1  in  20.    Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Uva  ursi  possesses  much  the  same  action  as  Pareira  and 
Buchu,  but  is  more  astiingent  in  virtue  of  the  tannic  and  gallic 
acids  which  it  contains.  The  arbutin  appears  Ln  the  uiine  partly 
as  benzoic  acid.  Uva  ursi  is  used  as  a  remote  astringent  and 
stimulant  in  diseases  of  the  urino-genital  tract,  such  as 
chi'onic  catarrh  of  the  pelvis  of  the  kidney,  bladder,  and 
urethra. 

SAPOTACE.^. 

Guttapercha  —  Guttapercha.  —  The  concrete 
juice  of  Isonandra  gutta.  A  native  of  Borneo, 
Sumatra,  and  other  Eastern  islands. 

Characters  and  Tests.— In  tough  flexible  pieces,  of  a  Ught 
brown  or  chocolate  colour.  Soluble  or  nearly  soluble  m  chloro- 
form, yielding  a  more  or  less  tiubid  solution. 


Benzoinum. 
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Composition. — Guttapercha  contains  80  per  cent,  of  a 
hydrocarbon  yutta,  salts,  volatile  oil,  fat,  colouriag  matter,  and 
two  bodies  named  alban  and  Jluavil. 

Preparation. 

Liquor  Guttapercha.— 1  in  8  of  Chloroform,  with  1  of 
Carbonate  of  Lead ;  by  solution  and  decantation. 


USES. 

Guttapercha  is  employed  for  making  surgical  instruments 
and  apparatus.    The  solution  is  used  in  Charta  Sinapis. 

STYRACACEiE. 
^  Benzoimun— Benzoin. — A  balsamic  resin  ob- 
tained from  Styrax  Benzoin.  It  is  procured  by 
making  incisions  into  the  bark  of  the  tree,  and  allow- 
ing the  liquid  that  exudes  to  concrete  by  exposure  to 
the  air.    Imported  from  Siam  and  Sumatra. 

Characters.— In  limips,  consisting  of  agglutinated  tears,  or 
of  a  brownish  mottled  mass  with  or  without  white  tears  imbedded 
in  it ;  has  little  taste,  but  an  agreeable  odour  ;  gives  off,  when 
heated,  fumes  of  benzoic  acid ;  is  soluble  in  rectified  spirit  and 
in  solution  of  potash. 

_  Substances  resembling  Benzoin :  Gmn  resins,  and  resins  dis- 
tinguished by  odour  and  taste. 

Composition.—BtinzovD.  consists  chiefly  of  four  different 
resxns,  imperfectly  known,  with  the  officinal  benzoic  acid 
emnamie  acid,  and  a  trace  of  volatile  oil.  ' 

Preparations. 

1.  Adeps  Benzoatus.— 10  gr.  to  1  oz. 

2.  Tinctura  Benzoini  Composita.— "  Friar's  Balsam."  Benzoin 

8;  Prepared  Storax,  6;  Balsam  of  Tolu,  2;  Socotrine 
Aloes,  about  1^;  Spiiit,  80.  Dose,  J  to  1  fl.dr. 
From  Benzoinum  is  made  : 
Acidum  Benzoicum.  Benzoic  Acid.  HC7H5O.2.  -S-oarw.— Pro- 
pared  from  Benzoin  by  subUmation.  Characters.— Light 
teathery  crystals,  nearly  colourless,  having  an  aromatic 
odour.  _  Soluble  in  400  of  cold  water,  in  12  of  boiling 
water  m  4  of  spirit.  Phosphate  of  soda  or  borax  aidi 
Its  so  ubility  m  water,  so  that  1  of  borax  and  1  of  acid 
are  soluble  m  100  of  water.    Dose,  10  to  15 
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From  Acxdum  Benzoicum  are  prepared  : 

a.  Tinctura  CamphoraB  Comijosita. — 2  gr.  to  1  fl.oz. 

b.  Tinctura  Opii  Ammoniata. — 9  gi'.  to  1  fl.oz.    See  Opium. 

From  Acidum  Beiizoicum  is  made  :  ■< 

Ammonise  Benzoas. — NH4C7Hg02.  Colourless  laminar  crystals 
with  the  fragrant  odour  of  benzoic  acid,  made  by 
dissolving  benzoic  acid  in  solution  of  ammonia  and  water, 
evaporating  and  crystaUising.  Soluble  in  5  of  water ;  in 
18  of  rectified  spirit.  Sublimes  without  residue.  Incom- 
patihles. — Persalts  of  iron,  liquor  potassK,  and  acids. 
Dose,  10  to  20  gr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally . — Benzoin  and  its  preparations  are  antiseptic 
and  disinfectant,  and  at  the  same  time  sUghtly  stimulant  to  the 
vessels.  The  compound  tincture,  or  "  Friar's  Balsam,"  has 
been  long  used  as  an  application  to  ulcers  and  foul  wounds, 
and  also  to  promote  the  healing  of  freshly  incised  wounds. 

Internally. — Benzoin  and  its  acid  cause  sneezing  and 
coughing  when  inhaled  or  applied  in  the  soHd  form  to  the 
nose ;  much  diluted  with  watery  vapour,  they  are  mild  stimu- 
lants. The  compound  tincture  is  thus  a  useful  substance  for 
inhalation  or  spray  ia  many  laryngeal  diseases;  and  benzoic 
acid  has  been  applied  du-ect  to  the  affected  surface  in  diphtheria, 
where  it  acts  also  as  a  disinfectant. 

Taken  by  the  mouth,  benzoic  acid  causes  sHght  heat  and 
irritation  in  the  region  of  the  stomach  ;  the  ammonia  salt  is 
much  less  irritant,  and  can  be  given  in  larger  doses. 

2.  ACTION  rsr  the  blood  and  uses. 

Benzoin  and  benzoic  acid  enter  the  blood  in  the  form  of 
benzoate  of  sodium,  and  here,  as  well  as  in  the  kidneys,  this 
acid  is  partly  converted  into  hippuric  acid  by  combination  with 
a  molecule  of  glycocoU,  thus  :— CyHgOo  +  CoHgNO.,  (glycocoU) 
=  CgHgNOs  (hippm-ic  acid)  +  H2O.  The  exact  souixe  of  the 
glycocoll  is  still  obscui-e.  It  is  not  derived  fi-om  the  m-ea  or 
m-ic  acid,  as  was  once  suggested  ;  and  the  use  of  benzoic  acid 
to  take  up  and  carry  out  by  the  lu-ine  excess  of  urea  in  urasmia, 
or  excess  of  uric  acid  in  gout,  is  en-oneous  in  theory,  as  it  has 
failed  in  practice. 


Oleum  Olivm. 


3.  SPECIFIC  ACTION  AND  USES. 

Benzoic  acid  and  its  salts  act  upon  nutrition  very  much 
like  tlie  salicylates,  as  far  as  they  have  heen  investigated  ;  that 
is,  they  are  antipyretic,  whilst  they  are  said  to  increase  meta- 
bolism. They  have  been  used  to  lower  the  temperatm-e  in 
pyasmia,  acute  rheumatism,  and  specific  fevers ;  but  their  effects 
are  very  uncertain,  and  frequently  very  unpleasant.  Their 
internal  use  in  phthisis  has  quite  failed,  and  in  diphtheria  they 
are  of  doubtful  value. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Benzoic  acid  is  excreted  by  the  kidneys,  partly  unchanged, 
partly  as  hippiu'ic  acid,  and  occasionally  as  succinic  acid, 
increasing  the  flow  of  urine  ;  by  the  skin  and  Salivary  glands, 
unchanged,  stimulating  then-  secretions  ;  and  probably  by  the 
respiratory  organs,  decidedly  increasing  the  amount  of  ex- 
pectoration. These  remote  local  effects  are  turned  to  useful 
account.  The  acid  and  its  ammonia  salt  are  extremely  valuable 
in  inflammation  of  the  bkdder  with  alkalinity  of  the  secretion 
and  phosphatic  deposits,  by  acidulating  the  urine  and  stimu- 
lating and  disinfecting  the  mucous  surfaces  ;  and  they  are 
used  all  the  more  that  they  are  almost  the  only  certain  means 
of  neutrahsing  morbid  alkalinity  of  the  ui-ine  which  we  possess. 
As  an  expectorant,  benzoic  acid,  chiefly  as  the  compound 
tincture,  or  contained  in  Tinctura  Camphoras  Composita, 
Tinctura  Opii  Ammoniata,  and  the  balsams  of  Tolu  and  Peru, 
is  very  useful  in  chi-onic  bronchitis,  when  the  bronchial  pro- 
ducts are  abundant,  thick,  possibly  foul,  the  mucous  membrane 
chronically  inflamed  and  weak,  and  reflex  activity  low. 

OLEACEiE. 

Olivae  Oleum— Olive  Oil.— The  oil  expressed  in 
the  south  of  Europe  from  the  ripe  fruit  of  Olea  europtea. 

Characters. yellow,  with  scarcely  any  odour,  and  a 
bland  oleagmous  taste  ;  congeals  partially  at  about  36«. 

Composition.— oil  consists  of  72  per  cent,  of  a  fluid  oU 
olevn,  and  28  per  cent,  of  a  soUd  oil  or  stearoptene,  palmitin. 
These  are  compounds  of  a  base,  glyceryl  (C3H,),  with  oleic  acid 
[^igi^nyii),  a.na  palmitic  acid  (C17H31O0)  respectively 

Dose,  ^  to  1  fl.oz. 

Preparations. 

Many  Plasters  Liniments,  Ointments,  Enema  Magnesise  Sul- 
phatis  Charta  Epispastica,  and  Cata  plasma  Lini.  It  is 
also  the  source  of  the  Soaps  and  Glycerine. 
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Sapo  Durus.— Hard  Soap.    Made  with  OUve  Oil  and  Soda. 
Preparations. 

a.  Emplastrum  Cerati  Saponis. 
h.  Emplastrum  Saponis.— 1  in  7^. 

c.  Linimentum  Potassii  lodidi  cum  Sapone.— See  lodum. 

d.  Linimentum  Saponis. — 1  in  10. 

Contained  in  Linimentum  Opii. 

e.  Pilula  Saponis  Composita.— Opium,  \  oz. ;  Hard  Soap,  2  oz. ; 

Water,  q.s.    See  Opium. 

Hard  Soap  is  also  used  in  the  preparation  o/many  pills,  several 
plasters,  and  Extractum  Colocynthidis  Compositum. 

Sapo  Mollis.— Soft  Soap.     Made  with  OUve  OU  and 
Potash. 

Sapo  Mollis  is  contained  in  Linimentum  Terehinthinse. 


ACTION  AND  USES. 
L  IMMEDIATE  LOCAl  ACTION  AND  USES. 

Externally  applied,  olive  oil  renders  the  skin  smoother 
softer,  and  more  flexible.  It  is  used  to  facilitate  friction  over 
enlarged  hones,  or  stiff  joints  ;  and  in  the  form  of  hniments, 
to  bring  active  bodies,  such  as  ammonia  and  lime,  more  tho- 
roughly into  contact  with  the  surface  in  a  mild  form.  It 
is  also  an  excellent  mechanical  application  to  bm-ns  and  certain 
skin  diseases,  by  coating  the  surface  and  excluding  air,  and  in 
the  treatment  of  the  effects  of  corrosive  acids  and  alkalies. 
Inunctions  with  ohve  oil  to  which  ^^th  part  of  carbolic  acid 
has  been  added,  should  be  ordered  in  the  desquamative  stage  of 
scarlet  fever,  as  a  disinfectant  measure.  Oil  rubbed  into 
the  skin  is  absorbed  by  the  lymphatics,  and  has  a  distinctly 
nutritive  effect,  of  which  use  may  be  made  in  wasted  cluldi-en 
when  the  stomach  rejects  food. 

Internally,  oils  may  be  similarly  given  in  corrosive  poison- 
ing. In  the  stomach  they  are  not  specially  changed ;  in  the 
intestines  they  are  partly  emulsified,  partly  saponified,  their 
glycerine  being  set  free,  and  theii-  fatty  acid  combining  with 
free  alkalies  to  fonn  soaps.  The  molecular  basis  of  the  chyle 
is  thus  increased  by  this  emulsion  and  soapy  compoimd.  In 
many  persons  excess  of  oil  causes  dyspepsia  and  loathing, 
especially  in  warm  weather  ;  and  in  most  subjects  some  relaxa- 
tion of  the  bowels  or  diarrhoea.  As  an  Enema,  olive  oil  is 
laxative,  and  is  used  in  obstruction  of  the  bowels. 


Glycerinum. 


2.  ACTION  IN  THE  BLOOD,   SPECIFIC  ACTION  AND  USES. 

Olive  oil  enters  tlie  blood  from  the  lacteals  or  lymphatics, 
and  may  he  traced  in  it  if  given  in  excess.  Thence  it  enters 
all  the  cells  of  the  body,  especially  those  of  the  connective 
tissues,  the  amount  varying  with  a  number  of  circumstances. 
Here  it  is  fully  oxydised  into  carbonic  acid  and  water,  and 
constitutes  one  of  the  kinds  of  food,  increasing  the  amount 
of  fat  in  the  tissues,  furnishing  force,  and  thus  saving  the 
waste  of  nitrogenous  tissue  and  the  necessity  of  consuming 
quantities  of  nitrogenous  food,  but  unable  of  itself  to  support 
life. 

Oils  and  fats  are  used  in  many  forms  (olive  and  other 
vegetable  oils,  butter,  cream,  cod-Uver  oil,  etc.),  in  wasting 
diseases,  such  as  scrofula  and  phthisis,  as  is  fully  discussed 
imder  Oleum  Morrhiice,  page  379.  Olive  oU  is  rarely  used  in 
this  country,  but  may  be  taken  by  some  patients,  in  the  form  of 
sardine  oU,  when  cod-Hver  oil  is  rejected. 

3.  REMOTE  LOCAL  ACTION. 

OUs  are  excreted  as  carbonic  acid  and  water,  hut  excess 
will  appear  imchanged  in  the  mine.  It  is  not  a  special  renal 
irritant  Uke  linseed  otI. 


Glycerinum.— Glycerine,  G^Up^.  A  sweet  prin- 
ciple obtained  from  fats  and  fixed  oils,  and  containing 
5  per  cent,  of  water. 

Characters.— A.  clear  colourless  fluid,  oily  to  the  touch, 
without  odour,  of  a  sweet  taste,  a  free  solvent  of  many  sub- 
stances.   Sp.  gr.,  1-250.    Dose,  1  to  2  fl.dr. 

Preparations. 

1.  Glycerinum  Acidi  Carbolici.— 4  to  1. 

2.  Glycerinum  Acidi  Gallici.— 4  to  1. 

3.  Glycerinum  Acidi  Tannici. — 4  to  1. 

4.  Glycerinum  Amyli.— 8  to  1 ;  heated  to  240"  Fahr.,  untU  a 

jelly  IS  fomed. 

5.  Glycerinum  Boracis.— 4  to  1. 

Glycerine  is  also  a  constituent  of: 

Liniment-.im  Potassii  lodidi  cum  Sapone. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Glycerine  is  a  slightly  stimulant,  antiseptic, 
hygroscopic,  and  adhesive  substance,  which  foiins  a  useful 
application  to  skin  diseases  and  small  sores,  such  as  chaps, 
■whether  alone  or  in  combination  with  other  remedies  as  a 
lotion,  instead  of  ointments,  which  become  rancid.  (In  the 
pure  state  it  is  used  to  preserve  microscopic  specimens  and 
vaccine  lymph.)  Glycerinum  Amyli  is  used  as  a  basis  for  oint- 
ments. 

Glycerine  is  readily  absorbed  by  the  unbroken  skin,  and 
will  caiTy  in  with  it  certain  active  substances,  such  as  extract 
of  belladonna.  Glycerates  may  thus  produce  specific  effects. 
It  is  also  applied  to  the  cer\'ix  uteri,  conjimctiva,  meatus 
auditorius,  and  other  exposed  mucous  sui-faces. 

Internally. — Glyceiiae  is  very  sweet,  and  imparts  a  smooth 
sweet  agreeable  taste  to  nauseous  or  astringent  mixtxires, 
rendering  the  addition  of  sugar  unnecessary.  As  a  topical 
stimulant  and  demulcent,  it  is  an  excellent  vehicle  for  such 
applications  for  sore  thi-oat  as  tannic  acid.  In  the  stomach  it 
produces  no  special  effect ;  but  is  a  mild  laxative  when  freely 
given.  As  an  enema,  it  has  been  administered  in  ulceration  of 
Sie  bowels. 

2.  ACTION  ON  THE  BLOOD. 

Glycerine  is  freely  absorbed  by  all  sui-faces,  and  is  one  of 
the  normal  products  of  the  digestion  of  oils  and  fats  in  the 
intestines.  In  large  quantity  it  is  said  to  cause  the  solution  of 
the  red  corpuscles,  the  diffusion  _  of  the  haemoglobin  in  the 
plasma,  and  consequent  hasmoglobinui-ia. 

3.  SPECIFIC  ACTION  AND  USES. 

Glycerine  has  been  supposed  to  be  nutritive,  and  may 
contribute  to  the  formation  of  adipose  tissue,  as  a  portion  of 
the  fats  and  oils  of  food  must  be  decomposed  in  digestion,  find 
the  glycei-ine  again  united  with  the  fatty  acid  m  the  process  of 
nutrition  The  results  obtained  fi-om  the  administration  of 
elvcerine  instead  of  oils  in  phthisis  have  been  very  divergent, 
and  on  the  whole  not  encouraging.  The  same  may  be  said  ot 
its  use  in  diabetes. 

4.  KEMOTE  LOCAL  ACTION  AND  USES. 

Glycerine  is  decomposed  in  the  system,  and  passes  out  as 
propionic,  foi-mic,  and  other  acids.  The  urine  of  persons 
taking  glycerine  contains  a  reducing  body  which  gives  the 
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copper  and  fermentation-tests  of  sugar,  but  is  not  sugar. 
Hemoglobinuria  after  large  doses  has  been  already  referred  to. 

Oleic  Acid,  HCisHgjOj.  {Not  Officinal.)— One  of 
the  constituent  acids  of  oil  obtained  by  the  action  of 
superheated  steam. 

Characters. — A  yellowish  oily  liquid,  odourless,  tasteless, 
neutral  in  reaction.  Sp.  gr.,  -800  to  -810.  Insoluble  in  water  ; 
soluble  in  alcohol,  chloroform,  benzol,  benzin,  turpentine,  and 
fixed  oils.  _  It  dissolves  most  metallic  oxides,  forming  inde- 
fimte  solutions  of  oleates  in  excess  of  oleic  acid. 

Non-officinal  Preparations  of  Oleic  Acid. 
Oleate  of  Mercury;  Oleate  of  Lead;  Oleate  of  Zinc  ;  and 
various  ointments  and  plasters. 


ACTION  AND  USES. 

Oleic  acid  is  much  more  readily  absorbed  by  the  skin  than 
the  hxed  oils  from  which  it  is  derived,  and  preparations  made 
with  It  as  the  solvent  or  basis  have  a  high  penetrating  power. 
Ihe  oleate  of  mercui-y  is  now  extensively  employed. 

Manna— Manna.— A  concrete  saccharine  exu- 
dation from  the  stem  of  Fraxinus  Ornus,  and  F. 
rotundifolia.  Obtained  by  making  incisions  in  the 
stems  of  the  trees,  which  are  cultivated  for  the  pur- 
pose, chiefly  in  Calabria  and  Sicily. 

_  Characters.—La.  stalactiform  pieces  from  one  to  six  inches 
m  length,  and  one  or  two  inches  in  width,  uneven,  porous,  and 
fnab  e,  curved  on  one  side,  of  a  yeUowish-white  colour,  with  a 
tamtly  nauseous  odour,  and  a  sweetish  taste 

Com^josiiioB.— Manna  consists  principally  of  about  70  ner 

M±it;r'"'%^^''/°^'  -gar,Wextractivematt^er' 
Mannite  does  not  undergo  vinous  fennentation. 
Base. — 60  gr.  to  1  oz. 

ACTION  AND  USES. 

rr.,.^^'°S^  ^"^^  laxative,  commonly  given  to  children  for 
^tipation,  because  not  unpleasant  and  easily  dissolved  in 
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LOGANIACEiE. 

]Vux  Vomica — Nux  Vomica. — The  seeds  of 
Strychnos  Nux  vomica.  Imported  from  the  East  Indies. 

Characters. — Nearly  circular  and  flat,  about  an  incli  in 
diameter,  umbilicated  and  slightly  convex  on  one  side,  ex- 
ternally of  an  asb-grey  colour-,  thickly  covered  with  short 
'  satiny  hairs,  internally  translucent,  tough  and  homy ;  taste 
intensely  bitter ;  inodorous. 

Composition. — Nux  vomica  seeds  contaia  two  alkaloids  : 
•2  to  -5  per  cent,  of  strychnia,  and  -12  to  1-0  per  cent,  of  brucia, 
united  with  a  crystalliae  acid,  strychnia  or  igasuric  acid,  with 
the  ordinary  constituents  of  seeds. 

Brucia,  C23H28N0O4,  occurs  ia  colourless  prisms,  pearly 
flakes,  or  masses.  It  is  soluble  ia  alcohol ;  much  more  soluble 
in  water,  less  bitter,  38  times  weaker,  and  3  times  slower 
physiologically  than  strychnia. 

Preparations  of  Nux  Vomica. 

1.  Extractum  Nucis  Vomicae.  —  Spirituous.  16  iu  1. 
Dose,  ^  to  1  gr.  -  x   oa  • 

2.  Tinctura  Nucis  Vomicae.— 1  in  10.    Dose,  5  to  30  mm. 

From  Nux  Vomica  is  made  : 
Strycllllia.     Somw.  —  Made  from   Nux  vomica  by 

(1)  adding  a  solution  of  Acetate  of  Lead  to  a  concentrated 
tincture,  so  as  to  precipitate  the  colouring  matter,  etc.; 

(2)  adding  Ammonia  to  the  solution,  to  precipitate  the  alka- 
loids; (3)  dissolviag  out  the  Brucia  by  boihng  Spint,  and 
crystaUisiag  out  the  Strychnia  by  evaporation  and  coohng  ;  (4) 
pui-ifying  by  repetition  of  process  (3).  _ 

aamc/!«-..— Sti-ychnia,  C21H22N2O2,  occurs  m  very  smaU 
colourless  prisms,  iuodorous,  intensely  bitter  (but  not  to  be 
tasted  by  the  student  except  in  very  weak  solutions),  boiu- 
bility,  1  ia  6,500  of  cold,  in  2,500  of  boiUng  water. 
/»M»M)-i<v.— Brucia,  gi^'ing  red  with  HNO3.  _ 
Dose.—h  gr.,  gxaduaUy  increased  to  J  gr.,  always  m  solution. 

Preparation  of  Strychnia. 
Liquor  Strychniae.— 4  gr.  to  1  fl.oz.  of  Spirit,  Water,  and 
Diluted  Hydi-ochloric  Acid.    Lose,  4  to  10  mm. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION. 

Externally.— ^irjo^mm  is  a  powerful  antiseptic,  but  is  too 
poisonous  to  be  appUed  to  wounds. 


Strychnia. 
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Internally. — Nux  vomica  and  strychnia  possess  all  the  pro- 
perties of  bitters  as  described  under  Calumba  (page  181),  to  which 
the  student  -will  refer.  Their  use  is  not  different  from  that  of 
other  hitters,  excepting  that  whilst  they  are  unpleasant  from 
the  intensity  and  persistency  of  their  taste,  and  the  absence  of 
all  covering  flavour,  they  are  very  convenient  on  account  of 
their  small  bulk.  The  Tinctui-e  of  Nux  Vomica  is  to  be  pre- 
scribed with  alkalies,  the  Liquor  Strychniffl  with  acids. 

Strychnia  is  beHeved  to  increase  the  peristaltic  action  of 
the  intestines,  and  is  therefore  combined  with  purgatives, 
especially  aloes,  for  chi-onic  constipation  fi-om  atony  of  the 
bowel. 

2.  ACTION  ON  THE  BLOOD. 

Strychnia  enters  the  blood  fi-om  mucous  surfaces,  or  when 
given  hypodermically.  Here  it  afEects  both  the  red  corpuscles 
and  the  plasma,  reducing  the  absorptive  power  of  the  former  for 
oxygen,  and  the  discharge  of  carbonic  acid  from  the  latter. 
These  effects  are  not,  however,  the  cause  of  the  specific  action 
of  the  drug  immediately  to  be  described. 


3.   SPECIFIC  ACTION. 

strychnia  quickly  finds  its  way  into  the  viscera,  especially 
the  nervous  system,  and  is  peculiar  in  remaining  so  long  within 
them,  that  it  is  not  whoUy  excreted  for  several  days.  Enter- 
ing rapidly,  and  disappearing  slowly,  the  alkaloid  accumulates 
in  the  body  if  the  dose,  however  small,  be  very  frequently  re- 
peated, and  is  said  to  have  a  "  cumulative  action." 

In  medicinal  doses,  strychnia  produces  a  tonic  influence 
as  described  under  Calimiba  and  Quinia,  with  a  sense  of  in- 
creased strength  and  spiiits.  Therewith  its  specific  action  is 
soon  developed,  namely,  increased  sensibiHty  of  touch  sight 
and  heanng,  with  some  disorder  of  the  senses,  such  as  of  colour' 
vision,  and  smeU.  Repeated  or  larger  doses  next  lead  to  sudden 
twitchmgs  of  the  muscles  of  the  limbs,  a  consti-icted  feeling  in 
the  chest,  and  some  dysphagia,  with  a  sense  of  anxiety 
Foisonous  doses  produce  violent  convulsions,  and  rapid  death 
by  exhaustion  and  asphyxia,  from  spasmodic  aiTest  of  the 
respiratory  muscles.  The  phenomena  resemble  tetanus,  but 
difter  from  it  m  the  complete  relaxation  of  the  muscles  between 
the  convulsive  seizures,  in  the  gi-eat  rapidity  of  their  course, 
and  m  the  comparative  absence  of  trismus  (lock-iaw) 

_  La,re±ul  analysis   resolves  the  phenomena  of  strychnia 
poisomng  as  foUows,  and  enables  us  to  understand  its  action  in 
mediomal  doses.    The  convolutions  are  unafltected.    The  motor 
centres  of  the  cord  are  powerfully  irritated  by  toxic  doses,  and 
T — 8 
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this  in  such  a  way  that  their  reflex  excitability  is  eaormously 

increased.  The  very  slightest  stimulation  of  the  slrin,  such  as 
a  hreath  of  air,  a  loud  sound,  or  a  hright  light,  is  sufficient 
to  originate  reflex  muscular  spasms.  The  muscles  of  respu-ation 
are  manifestly  involved  in  this  eflcect,  and  the  vigour  of  their 
action  greatly  increased ;  and  this  is  canied  so  far  that  they 
remain  contracted  in  inspii-ation,  and  give  rise  to  asphyxia. 

The  medulla  is  stimulated  by  strychnia  in  all  its  important 
centres.  The  respiratory  centre  is  increased  in  activity, 
and  transmits  powerful  impulses  downwards  to  the  already 
excited  cord,  thus  causing  increased  fi-equency  and  depth  of  the 
movements  of  the  chest.  The  cardiac  centre  and  the  cardiac 
ganglia  and  nerves  appear  to  be  stimulated  by  strychnia,  but 
the  violent  contractions  of  the  voluntary  muscles  completely 
modify  the  direct  effect  of  the  alkaloid,  which  is  said  actuaUy 
to  cause  slowing  of  the  heart  (in  animals  paralysed  by  curare). 
Death  does  not  occur  thi-ough  the  heart,  which  beats  after 
respii-atory  death,  and  remains  contracted.  The  vaso-moloy 
centre  is  also  increased  in  vigour,  an  efEect  which  is  heightened 
by  the  general  muscular  spasm,  and  finally  by  the  asphyxial 
state  of  the  blood  ;  thus  the  arterial  pressui-e  rises  enormously 

for  a  time.  a  t  a 

The  motor  nerves  and  muscles  are  comparatively  unaltectett 
by  strychnia,  but  its  local  appHcation  appears  to  stimulate  them. 
Probably  the  same  may  be  said  of  the  sensory  nerves,  vi^on 
being  improved  by  injections  of  strychnia  m  the  temple,  ihe 
body  temperature  naturaUy  rises  during  the  convulsions. 

4.  SPECIFIC  USES. 

strychnia  is  indicated  in  paralysis,  especially  paralysis 
from  disease  or  disorder  of  the  cord,  but  is  not  of  much  real 
service  in  this  class  of  cases.  Its  function  m  cerebral  disease 
is  mainly  to  sustain  the  activity  of  the  spinal  centres,  nerves, 
and  muscles  untU  the  higher  centres  are  restored ;  but  elec- 
tricity has  abnost  entirely  displaced  it  for  this  purpose 
It  appears,  however,  to  be  useful  m  the  so-caUed  reHex,  or 
"functional,"  paralysis  of  nem-otic  subjects,  diphtheria,  01 
ansemia;  and  in  peripheral  paralysis,  of  the  fore-arm,  eyes, 
larynx,  sphincters,  etc.,  often  toxic  m  origin,  e.g.  due  to  lead 
toK,  or  alcohol.  For  these  local  cases,  strychnia  is  best 
given  L  the  form  of  hypodei-mic  or  inlra-muscular  inject^o'i 
(X  of  sulphate  of  strychnia  in  10  min.  of  distilled  watei) 
In  sensory  paralysis  strychnia  is  useless,  but  it  appears  to 
Sieve  soU  forms  of  blindness  (amaurosis)  when  applied 
LcaUy  °  hypodermically  in  the  temple  In  clu-omc  nervous 
Srder  fsuch  as  chorea,  epUepsy,  neuralgia,  and  asthma,  it  is 


GELSEMFUyr. 


291 


of  benefit  as  a  bitter  stomachic  and  tonic,  an  effect  more 
generally  available  than  the  specific  action  of  the  di-ug. 

Strychnia,  as  a  respiratory  stimulant,  may  be  used  in 
bronclutis,  emphysema,  and  phthisis,  to  increase  the  vigour 
both  of  the  respiratory  centi-e  and  the  respiratoiy  movements. 
It  13  advantageously  combined  with  expectorants,  its  tonic 
action  bemg  further  useful.  From  its  stimulant  and  tonic 
action  on  the  heart  and  vessels,  it  is  given  with  benefit  in 
cardiac  dilatation  with  low  pressure. 

Strychnia  is  a  physiological  antagonist  of  chloral,  morphia 
and  physostigma,  and  may  be  given  in  moderate  doses  ii^ 
poisoning  by  these  substances,  whilst  aU  the  ordinary  methods 
ot  recovery  are  persevered  in. 

5.  REMOTE  LOCAL  ACTION. 

Strychnia  is  excreted  in  the  ui-ine,  sweat,  and  saHva  as  we 

£ra^::Vb:Lt:;idL'.^  ^^-^^-^ 

■   ff^^"*^  «''**>*^-Oarolina  Pink.    (Not  Ofi- 

c^,^ai)_The  rhizome  and  rootlets  of  Spigelia  mafi- 
landica.    From  the  United  States. 

fine  b^rn^T^^tleS*  ^^^^'^^^  '^"^^  ~- 

.H„S?:'X^;f£..:;:'S^^        -crystamsable  UU.r 
Dose. — 60  to  120  gr. 

Non-officinal  Preparation. 
A  Fluid  Extract.    JDose,  1  to  4  fl.dr. 


ACTION  AND  USES, 
ueisemium  contains  a  powerful  alkaloid, 
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gelsemin,  gelsemic  acid,  a  volatile  oil,  and  other  ingredients. 
Gclsemin  is  a  colourless,  amorphous,  odourless,  bitter  soUd, 
forming  salts  with  acids. 

Dose  of  gelsemin,      to  gr. 


ACTION  AND  USES. 
Gelsemium  is  a  powerful  depressant  of  the  motor  parts  of 
the  cord,  causing  paralysis,  which  is  followed  later  by  sensory 
depression  and  anaesthesia.  Eespiration  fails,  and  deatu 
occurs  by  asphyxia.  The  heart  is  also  depressed;  the  skm  is 
stimulated  The  pupil  is  dilated,  and  the  ocular  and  levator 
palpebra  muscles  paralysed,  all  through  the  third  nerve.  _ 

Gelsemium  has  been  given  in  tetanus,  asthma,  whoopmg- 
coueh  and  other  convulsive  diseases,  with  uncertain  results. 
It  appears  to  reUeve  some  cases  of  neuralgia.  In  sick  headache 
it  may  procure  great  reUef,  if  the  dose  be  pushed. 

Non-officinal  Preparations. 
A  Fluid  Extract ;  Dose,  2  to  10  min.     A  Tincture ;  Bose,  5 
to  20  min. 

APOCYNACE^. 

Quebracho  Bark.  {Not  0#cmaZ.)— The  bark 
of  Aspidosperma  Quebracho.    From  ChiU. 

Characters.-ln  pieces,  f  inch  thick  ;  interior,  fibrous  and 
cinnamon-brown,  with  a  short  fracture ;  exterior,  reddish 
oXe  cokured,  'warty;  taste,  bitter,  slightly  aromatic,  un- 
pleasant. 

Co«»Mii;to«.  —  Quebracho  bark  and  wood  contam  an 
Mr-spldospernnn,  C.H^N.O.  soluble  m  spirit,  nearly 
Soluble  in  water.    The  wood  contams  much  tannin. 

Non-officinal  Preparations. 
Extract;  Tincture  (1  to  5)  in  doses  of  5  min  to  1  fl.dr. 


ACTION  AND  USES. 


Ouebracho  and  aspidospermin  reduce  the  frequency  of 
UueDracno  f      f  ^^^^^^  through 

r"Tnf  a ;  the  sen^e  of  ^^^^^^^ 
^T^:^^sttss'?n^S"Ltr•of  dltsetttended  by 
dln^a^s;S;  emphysema,  but  is  an  uncertain  drug,  and 
should  be  given  with  caution. 


Gentiana. 


ASCLEPIADACEJi;. 
Ilemidesmi  Radix  —  Hemidesmus  Root.  — 
The  dried  root  of  Hemidesmus  indicus.  Imported 
from  India. 

Characters. — Tellowish-'brown,  cylindrical,  tortuous,  fur- 
rowed, and  with  annular  cracks,  having  a  fragrant  odour,  and  a 
verj-  agreeahle  flavour. 

Substances  resemUing  Hemidesmus:  Sarsaparilla,  Ipecacu- 
anha, Senega.  Hemidesmus  is  known  by  cracks  and  absence  of 
twisting. 

Composition. — The  composition  of  hemidesmus  is  imper- 
fectly known.  It  is  believed  to  contain  hemidesmic  acid,  a 
volatile  crystallisable  substance. 

Preparation. 

Syrupus  Hemidesmi. — 1  in  8.    Dose,  1  to  4  fl.dr. 


ACTION  AND  USES. 

Hemidesmus  is  used  in  India  as  an  alterative  in  lieu  of 
sarsaparilla,  and  the  same  obscurity  exists  respecting  the  action 
and  value  of  this  as  of  the  other  drug.  See  Sarsce  Itadix,  p.  35,5. 

GENTIANACE^. 

Oentianse  Radix— Gentian  Root.— The  dried 
root  of  Gentiana  lutea.  Collected  in  the  mountainous 
districts  of  central  and  southern  Europe. 

Characters.--FTom  half  an  inch  to  one  inch  in  thickness 

mirkfd  ^th    1  "^i^^^^'  tested,  much  wiinkled,  o^ 

marked  with  close  transverse  rings  ;  brown  extemaUy,  yellow 

^ijbitter'^^  sweetish,  afterwards 

hittp?'J''""T-~^'''^'^°  '"''^^^^  '^ent.  of  an  active 

^  Sv^  soTS'  ^'^''T"'"'''  ?'-o^^<'Ou,  which  is  crystalline, 
readily  soluble  m  water  and  dilute  spiiit,  and  yields  bv 

SrtTn  bm'  ^'rr  It  is  united  Sh  a^ 

^^^^ /n.<,«^a^iW..._Sulphate  of  iron,  nitrate  of  silver,  and  lead 
■Preparations. 

1.  Extractum  Gentianse.-Aqueous.    Dose,  5  to  10  gi-. 
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2.  Infusum  Gentianae  Compositum. — 1  in  80,  with  Orange  and 

Lemon  Peel.    Dose,  1  to  2  fl.oz. 

3.  Mistura  Gentianas.  —  1  in  40,  with  Bitter-Orange  Peel, 

Coriander,  Water,  and  Proof  Spiiit.    Lose,  ^  to  1  fl.oz. 

4.  Tinctura  Gentianse  Composita. —  1  in         with  Bitter- 

Orange  Peel,  Cardamoms,  and  Proof  Spirit.  Bo&e,  1  to 
2  fl.dr. 


ACTION  AND  USES. 

Gentian  possesses  the  action  of  other  bitters,  as  described 
under  Calambce  Radix.  The  uses  made  of  it  coiTCspond.  _  It  is, 
perhaps,  the  most  extensively  used  and  popular  of  all  hitters, 
because  (1)  it  is  agreeable,  being  very  slightly  aromatic ;  (2) 
its  bitter  is  not  intense,  and  its  astringency  but  sUght ;  and  (3) 
it  is  more  stimulant  to  the  bowels,  and  more  disiof ectant  than 
some  bitters.  A  drawback  to  its  usefulness  is  the  liability  of 
the  sugar  which  it  contaias  to  ferment  in  simple  infusions. 

Cliii-ata — Chiretta. — The  entire  plant,  Ophelia 
chirata.    Collected  in  Northern  India. 

Characters.— ^te,m.s.  about  three  feet  long,  of  the  thick- 
ness of  a  goose-quill,  round,  smooth,  pale  brown,  branched ; 
branches  opposite;  flowers  small,  numerous,  pamcled;  the 
whole  plant  intensely  bitter.  .  . 

Composition.— GhiTeiisi  contains  an  active  bitter  prmciple, 
cUraiin,  combined  with  ophelic  acid,  as  weU  as  the  ordinary 
constituents  of  plants.  t  vt  n 

Substances  resembling  Chiretta:  Dulcamara,  Lobelia,  Can- 
nabis, which  have  no  bitter  taste. 

Preparations. 
1   Infusum  Chiratae.— 1  in  40.    Dose,  \  to  2  fl.oz. 
2.  Tinctura  Chiratse.— 1  in  8.    Dose,  16  to  60  mm. 


ACTION  AND  USES. 

Chiretta  is  an  aromatic  bitter,  abnost  identical  in  its  action 
and  uses  with  gentian  ;  but  may  be  given  with  iron. 

CONVOLVTJLACEJS. 

Scammonia;  Radix— Scammony  Boot.— The 

dried  root  of  Convolvvdus  scammonia.  From  Syria 
and  Asia  Minor. 
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Characters. — Tap-shaped  roots,  sometimes  three  inches  in 
diameter  at  the  top,  brown  without,  white  within,  slightly 
odorous,  but  tasteless.  Ether  agitated  with  the  powder  and 
evaporated,  leaves  a  residue  having  the  properties  of  scammonv 
resm. 

Substances  resembling  Scammony  Boot :  Belladonna,  which 
IS  smaller. 

Sciimmoiyum— ScAMMONY.— A  gum-resin,  ob- 
tained by  incision  from  the  living  root  of  Convolvulus 
scammonia,  chiefly  in  Asia  Minor. 

Characters  and  fesifs.— Ash-grey,  and  rough  extemaUy ; 
tresh  fracture  resinous,  splintery,  shining,  black  when  dry  • 
odour  and  flavour  cheesy;  causes,  when  chewed,  a  sUffht 
pnckly  sensation  m  the  back  of  the  thi-oat ;  easily  triturated 
into  a  dii-ty-grey  powder,  and  converted  with  water  into  a 
smooth  emulsion. 

.'^J^'T'-''^-~?'f^'  ^''^^"^^^  effervescence  with  acids; 
starcn,  by  iodine  test.  ' 

_  Composition.—^aommQTij  consists  of  77  to  83  per  cent  of 
resm,  soluble  gum  6  to_8,  and  a  little  moisture.    The  root,  the 
gum-ream,  and  the  resm  contain  an  active  prmciple  ja  a^n 
probably  identical  with  the  convolvulin  of  ialap  "  ' 

Dose,  5  to  10  gi-.  ^' 

Scammonia;  Resina-KESiN  of  Scammony. 

_  Source  — from  Scammony,  or  Scammony  Eoot  bv  Dre- 
panng  a  tincture,  and  precipitating  this  in  water^        '  ^  ^ 

entiretT^UelfeX:  ^^^^  ^""1^'  ^^^^--t; 

potafr""'^-~^^^^''^'''^''^^*««t^<i  by  gi^g  Wue  with 
J)ose. — 3  to  8  gr. 

Preparations. 

A.  Of  ScaiMiionium  : 
1.  C°^gf;;'Scammonii.-lin3^^  „f  Caraway, 

cynt£~omTost"n       1?^'"''''"'  0/ Pilula  Colo- 

%oSX^(rn£.  °*  ^^'^'^  Colocynthidis  et 
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B.  Of  Scammonim  Hesina  : 
:  1.  Mistura  Scammonii.— 1  in  240  of  fresh  milk.  Dose,  ^  to  2 
fl.oz.  for  a  child. 
2  Pilula  Scammoiiii  Composita.— Eesin  of  Scammony,  1 ; 
Eesin  of  Jalap,  1 ;  Cui-d  Soap,  1  ;  Sti-ong  Tincture  of 
Ginger,  1 ;  Spirit,  2.  This  is  the  only  aperient  pill  in 
the  Phai-macopoeia  which  does  not  contaia  aloes.  Dose, 
5  to  15  gr. 

Itesina  Scammonice  is  also  an  important  ingredient  of  Ex- 
tractum  Colocynthidis  Compositum  (1  in  7)  . 


ACTION  AND  USES. 

Preparations  of  scammony  are  powerful  stimulaats  of  the 
intestinal  glands,  and  to  a  less  degree  of  the  liver,  causmg 
free  purgation  within  a  few  houi-s,  attended  hy  gnpmg  it 
begins  to  act  in  the  duodenum  on  meeting  the  Vile,  and  will 
not  puree  if  injected  into  the  blood. 

Scammony  is  used  chiefly  as  a  smart  purgative  and  anthel- 
mintic in  children,  in  cases  unattended  by  irritation  of  the 
stomach  and  bowels.  As  a  hydragogue,  jalap  is  generally  pre- 
ferred. 

Jalapa—JALAP.— The  dried  tubercles  of  Exo- 
gonium  purga.    Imported  from  Mexico. 

Characters.-VnTjmg  from  the  size  of  a  nut  to  that  of  an 
orange,  ovoid,  the  larger  tubercles  fi-equently  mcised,  covered 
with  a  thin  brown  wi'inHed  cuticle:  presenting,  when  cut,  a 
veUowish-grey  colour,  with  dark  brown  concentric  circles 
^  Composition.-Jsl^V  contains  15  to  20  per  cent,  of  he 
o&cmal  resin,  which  in  turn  is  composed  m  part  of  convolvichn 
C:H,„Oi„,  a  colourless,  tasteless,  odourless  body,  of  gummy 
appearance.  THs  is  the  anhydride  oi  convolvuUmc_  '^<^\^l 
wS  it  can  be  converted  by  alkaUes.  Convolvulm  is  probably 
identical  with  the  jalapin  of  scammony. 

Dose.— 10  to  30  gr. 

Jalapse  Kcsina.— Resin  of  Jalap. 
S^^^ce  -Made  by  precipitating  a  tincture  of  jalap  in  water 
CWrf^-Z-Dark-bro^  opaque  fragments,  translucent  at 
the  edts ;  br  tie,  with  a  resinous  fi-acture;   with  a  sweetish 
acrid  tfste  ;  readily  soluble  in  spint,  insoluble  m  water. 
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Substance  resembling  Eesin  of  Jalap  :  Aloes,  which  is  bitter. 
Dose,  2  to  5  gr. 

Treparations  of  Jalapa  : 

1.  Extractum  Jalapse. — Spii-ituous  and  aqueous.  2  in  1.  Dose, 

5  to  15  gT.  ' 

2.  Pulvis  Jalapas  Compositus.— Jalap,  5  ;  Acid  Tartrate  of 

Potash,  9;  Ginger,  1.    Dose,  20  to  60  gr. 

3.  Tinctura  Jalapae.— 1  in  8.    Dose,  |  to  2  £dr. 

Jalap  is  also  an  important  ingredient  0/ Pulvis  Scammonii 
Compositus. — 3  in  8. 

Jalapm  Hesina  is  contained  in  Pilula  Scammonii  Composita. 

ACTION  AND  USES. 
The  action  of  jalap  closely  resembles  that  of  scammony 
but  It  IS  less  irntant  or  likely  to  gripe.  Like  it,  jalap  does  not 
purge  unless  m  the  presence  of  the  duodenal  fluids ;  it  is  also 
a  powerful  stimulant  of  the  intestinal  secretion,  less  so  of 
tHe  bile._  SmaU  doses  produce  a  laxative  effect;  large  doses 
act  within  two  hours,  causing  several  watery  stools,  and  some 
pam,  unless  combmed  with  carminatives. 

Jalap  is  extensively  used  in  the  form  of  the  Compound 
lowder,  as  a  hydragogue  piu-gative  to  di-ain  off  water  by  the 
bowel  m  dropsy,  and  occasionaUy  as  an  ordinary  smart 
purgative.  The  resin  in  smaU  doses  maybe  used  in  kxaTve 
L  PiS-,  S  ^  constipation.  As  an  anthelmintic,  jalap  occ^^s 
m  Pulvis  Scammomi  Compositus.  This  di-ug  must  be  avoided 
when  the  ahmentary  canal  is  inflamed  or  initable. 

SOLANACE^. 
I>«lcamara_DuLCAMARA.-The    dried  youna 
branches  of  SoJanum  dulcamara.  Bittersweet.  From 
mdigenous  plants  which  have  shed  their  leaves 

of  a  SoSumlJfS*'  ^y^drical,  about  the  thickness 

decomposed  into  t^o  0  rer  TlV^fn^^"  '/^'"^ ^^'^^^^ 
solanidin.  alkaloids,  solamcm,  and  modified 

^'reparation. 

Infusum  Dulcamarffl.-l  in  10.    Dose,  1  to  2  fl.oz. 
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ACTION  ASTD  USES. 

Dulcamara  is  a  gastro-intestinal  stimulant,  and  in  large 
doses  causes  vomiting.  Its  specific  action  is  imperfectly  under- 
stood, but  it  appears  to  cause  paralysis  by  depression  of  the 
central  nervous  system,  and  to  lower  the  activity  of  the  heart, 
and  especially  of  the  respiration.  It  has  been  used  as  a 
diui-etic  and  diaphoretic,  but  probably  possesses  no  such  action. 
It  is  very  seldom  prescribed. 

Capsici  Fructiis — Capsicum  Fruit. — The  dried 
ripe  fruit  of  Capsicum  fastigiatum.  Imported  from 
Zanzibar,  and  distinguished  in  commerce  as  Guinea 
Pepper  and  Pod  Pepper. 

Characters. — Pod  membranous,  from  five  to  eight  lines 
long,  two  lines  broad,  straight,  conical,  pointed,  smooth,  shiniug, 
but  somewhat  corrugated,  orange  red,  intensely  hot  in  taste.  _ 

Composition— 'ilh.e  active  principle  of  capsicum  is  stiU 
uncertaui.  Various  bodies  have  been  sepai'ated,  and  named 
capsicin,  capsicol,  etc. 

Intpurities.—Red  lead  and  other  coloui-ed  substances. 

Dose. — I  to  1  gr. 

Freparation. 

Tinctura  Capsici.— 1  in  27.    Dose,  2  to  10  min. 


ACTION  AND  USES. 
Capsicum  has  a  comparatively  powerful  local  action,  closely 
resembling  that  of  volatUe  oils.  It  is  used  as  a  condiment 
(cayenne  pepper) ;  and  mecUcinaUy  in  stimulant  gargles,  and  as 
a  stomachic,  carminative,  and  stimulant,  to  dispel  flatulence 
and  rouse  the  appetite,  especiaUy  in  alcoholic  subjects. 

ATEOPACE^. 

Belladonna;  Folia — Belladonna  Leaves. — 
The  fresh  leaves,  with  the  branches  to  which  they  are 
attached,  of  Deadly  Nightshade,  Atropa  BeUadonna  ; 
also  the  leaves  separated  from  the  branches  and  care- 
fully dried ;  gathered  from  wild  or  cultivated  British 
plants  when  the  fruit  has  begun  to  form. 

Characters.— LenYBS  alternate,  three  to  six  inches  long, 
ovate,  acute,  entire,  smooth,  the  uppermost  in  pairs  and  unequal. 
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The  expressed  juice,  or  an  infusion,  di-opped  into  the  eye, 
dilates  the  pupil. 

Substances  resembling  Belladonna  Leaves  :  Stramonium  leaves, 
more  wrinkled ;  Hyoscyamus  leaves,  -which  are  hairy. 

BeUadonnse  Radix — Belladonna  Eoot. — 
The  dried  root  of  Atropa  belladonna.  Cultivated  in 
Britain  or  imported  from  Germany. 

Characters.— From  one  to  two  feet  long,  and  from  half  an 
inch  to  two  inches  thick,  branched  and  wi-inkled,  brownish- 
white.    An  infusion  dropped  into  the  eye  dilates  the  pupil. 

Composition.— Basi&Ba  the  ordinary  constituents  of  plants, 
heUadonna  root  and  leaves  contain  two  alkaloids :  (1)  atropia, 
and  (2)  belladonnin,  homologous  with  atropia,  and  identical  with 
hyoscyamia,  datuiia,  and  duboisia.  These  alkaloids  exist  as 
malates  in  the  plant. 

Preparations. 

A.  Of  Belladomm  Folia  : 

1.  Extractum  Belladonnae.— A  green  extract.    100  of  the 

fresh  leaves  in  4.    Dose,  J  to  2  gr. 

From  the  Extract  are  prepared  : 
a.  Emplastrum  Belladonna. 

*.  TJngiientum  BeUadonnse.— 80  gr.  to  1  oz.  of  Lard 

2.  Succus  Belladonnas.— juice,  3 ;  Spii-it,  1.    Dose,  5  to 

15  nun. 

3.  Tinctura  BelladomiBe.— 1  of  dried  leaves  in  20.    Dose  6  to 

30  min.  ' 

B.  Of  Belladonnce  Badix  : 

Linimentum  Belladomiffi.-l  oz.  to  1  fl.oz.  Spirit,  with  Camphor. 

From  Belladonna  Boot  is  made  : 

Atropia.-Atropia,  Atropin,  C.fH^NOg.  —  An 
alkaloid  obtained  from  Belladonna  Eoot. 

ih.  rZr-^^f^ -^^  following  process:  (1)  Exhausting 
the  root  with  Spirit;  (2)  precipitating  the  colouring  matter! 

^  nhi^J^'A^^i  ^A^'TS^-',^.^'^  neutralising  excess  of  Lime  with 
Sulphuric  Acid ;  (3)  distilling  off  Alcohol,  substituting  Water, 

r^Wp^n  -^T^P^if^^-        til''  resins  and  (J)  the  Atropia 
(4)  removing  the  Atropia  by  solution  in  Chlorofoi-m,  distilLg 
cry  Lms  ig '  ^  Spirit,  purif  j-ing  with  Charcoal,  and 
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C^fflj-aciers.— Colourless,  or  white  acicular  crystals.  Sparingly 
soluble  in  water,  more  freely  in  alcohol  and  ether.  KeadUy 
decomposed  in  solution.  Alkaline,  readily  f  onning  crystallisahle 
salts  with  acids.  It  can  be  chemically  resolved  into  tropin 
and  tropic  acid;  and  reconstructed  by  the  synthesis  of  these 
bodies.  One  of  the  products  of  tropin,  called  homatropin,  has 
been  used  as  a  mydriatic  instead  of  atropia.  The  intimate 
cause  of  the  isomerism  but  non-identity  of  atropia  with  the 
other  alkaloids  of  the  atropaceaj  has  yet  to  be  discovered. 

Incompatihles. —GdMsiic  alkalies  decompose  it ;  e.g._  Liquor 
Potassse  (often  prescribed  with  belladonna)  renders  it  mert. 
Opium,  physostigma,  and  strychnia  are  in  various  respects  and 
degrees  physiological  antagonists.  See  Opium,  pages  192  to  197. 
Freparations. 

a.  Liquor  AtropisB.— 4  gr.  to  1  fl.oz.  of  "Water  and  Spirit.  Not 

given  internally. 
h.  TJnguentum  Atropiae. — 8  gr.  in  1  oz. 

From  Atropia  is  made  : 
AtropiBB  Sulphas.— Sulphate  of  Atropia.     Source -M&ie  hj 
dissolving  Atropia  in  DHuted  Sulphuric  Acid  and  Water, 
and  evaporating.     Characters.— A   colourless  powder, 
very  soluble  in  water  and  in  spirit ;  neutral.  Fose, 
to      gr.,  but  not  given  internally  as  such. 

From  Atropice  Sulphas  is  prepared  : 
a.  Liquor  Atropiaj  SiUphatis.-4  gr.  to  1  fl.oz.  of  Distilled 
Water.   Fose,  1  to  2  min.,  by  the  mouth  ;  or  2  to  5  imn 
of  a  mixture  of  equal  parts  of  the  Liquor  and  distiUed 
water,  hypodermicaUy. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

FxternalUj. —'BeRs^dorma  and  atropia,  as  such  or  in  aqueous 
suspension  or  solution,  are  not  absoAed  by  the  unbroken  skm  but 
alcohol,  chloroform,  camphor,  and  glycenne  with  which  they 
are  generally  combined,  readily  convey  the  atropia  through  the 
epidermis.  Exposed  mucous  membranes  and  inflamed  ai-eas  oi 
skin  still  more  readily  absorb  atropia. 

Belladonna  depresses  the  sensory  nerve  endings,  thus  acting 
as  a  local  anaesthetic  and  anodyne  ;  the  blood-vessels  are  first 
:Lewhat  contracted,  and  then  relaxed;  -nd  . the  motor  nerve 
filaments  to  underiying  muscles  reduced  m  activity.  Any  othtr 
^edS^  nerve  endiigs,  with  which  the  atropia  may  come  m 
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contact,  are  similarly  depressed,  e.g.  the  nerves  of  the  sweat  and 
mammary  glands. 

Belladonna  is  used  locally  as  liniment,  plaster,  ointment,  and 
atropia  more  rarely  in  ointment,  to  relieve  the  pain  and  spasm 
of  musciilar  rhemnatism  and  neui-algia  (less  usefiil) ;  as  an 
anodyne  and  antiphlogistic  in  acute  gout,  boils,  erysipelas,  and 
other  superficial  Luflammations — in  all  of  which  Glycerine  of 
Belladonna  {equal  parts  of  the  extract  and  glycerine),  freely 
smeared  on,  is  of  great  service ;  and  in  prurigo  and  other  skin 
diseases  to  relieve  itching. 

Internally. — The  action  of  belladonna  on  the  mouth  is  not 
a  local  but  specific  one,  to  be  presently  described.  In  the 
stomach  it  produces  a  slightly  anodyne  effect,  and  has  been 
used  to  relieve  some  fonns  of  gastralgia  and  sickness.  Its 
action  on  the  bowels  is  also  specific,  as  will  be  seen. 

2.  ACTION  IN  THE  BLOOD. 

Atropia  very  rapidly  enters  the  blood  as  such,  and  leaves 
it  for  the  tissues.  As  far  as  is  known,  it  does  not  alter  the 
corpuscles. 

3.  SPECIFIC  ACTION. 

Atropia  reaches  the  organs  with  remarkable  rapidity,  and 
sets  up  a  train  of  characteristic  phenomena.  After  moderate 
doses  of  an  active  preparation  of  belladonna,  patients  almost 
invariably  complaiu  of  di-yness  in  the  throat,  with  difficulty 
of  ^  swallowing ;  the  pupils  are  found  to  be  dilated,  the 
vision  confused;  the  balance  and  gait  uncertain;  the  bowels 
possibly  relaxed;  the  pulse  reduced  in  fi-equency ;  the  con- 
junctiva and  even  the  face  flushed.  Larger  doses  aggi-avate 
these  phenomena,  but  the  pulse  now  becomes  frequent  instead  of 
the  reverse ;  restlessness  or  even  convulsions  may  occiir ;  and 
the  patient  becomes  delirious.  These  symptoms  occasionally 
foUow  the  incautious  application  of  beUudonna  to  wounds  or 
erupted  areas  of  skin. 

Physiological  analysis  of  these  phenomena  yields  the 
following  results : 

Convolutiom.— The  delirium  caused  by  belladonna  is  rarely 
seen  after  medicinal  doses.  It  is  followed  by  dulaess,  somno- 
lence, and  insensibility,  aU  evidences  of  cerebral  depression. 

Spinal  cor(^.— Belladonna  acts  by  no  means  powerf'uUy  on 
the  cord,  beyond  slightly  increasing  and  afterwards  diminishing 
its  reflex  irritability. 

3{edulla. —The  three  great  vital  centres  in  the  cord  are 
markedly  affected.  The  respiratory  centre  is  powerfully 
stimulated  by  belladonna,  so  that  the  movements  of  the  chest 
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become  more  frequent  and  more  deep.  This  efiect  is  indepen- 
dent of  the  blood  pressure.  Poisonous  doses  paralyse  the  same 
centre.  The  cardiac  centre  is  for  a  time  stimulated  and  the 
heart  slowed.  This  is  but  a  small  part  of  the  eifect  on  the 
heart,  as  will  be  immediately  seen.  The  vaso-motor  centre 
is  first  stimulated  and  then  depressed  by  belladonna  :  that  is, 
the  systemic  arteries  are  contracted  and  the  blood  pressm-e 
raised  for  a  time ;  afterwards  the  vessels  relaxed,  and  _  the 
pressure  lowered,  causing  the  flushing  of  the  slrin.  The  irri- 
tability of  the  motor  nerves  is  diminished,  but  not  lost,  except 
after  large  doses.  The  vohmtary  muscles  remaiu  \uiaffected. 
The  sensory  nerves,  which,  as  we  have  seen,  are  locally  depressed, 
are  also  depressed  specifically.  Thus  pain  is  prevented  or 
relieved.  _     ,  ,    n  i 

Special  efferent  nerve  terminations.— K  markedly  depressing 
action  is  exerted  by  belladonna  upon  the  terminations  of  cer- 
tain special  motor  or  secretory  nerves  in  connection  with  the 
viscera,  or  upon  the  "  terminal  apparatus  "  between  these  fibrils 
and  the  active  protoplasm. 

The  endings  of  the  third  nerve  are  paralysed  in  the 
sphincter  of  the  pupil  and  in  the  ciHary  muscle,  givmg  nse 
to  the  dilatation  of  the  pupil  and  the  disturbance  of  accom- 
modation. The  effect  on  the  pupH  is  purely  local  m  its  cause  ; 
the  muscle  itself  is  also  unaffected ;  possibly  the  sympathetic  is 
somewhat  stimulated.  The  amount  of  confusion  of  vision 
nroduced  by  the  paralysis  of  accommodation  will  depend  on  the 
noi-mal  refraction  of  the  patient's  eye,  long-sighted  persons 
suffering  most.  The  intra-ocular  pressure  is  not  diminished,  as 
is  often  stated  ;  it  is  increased  by  large  doses.  _ 

The  terminations  of  the  chorda  tympani  in  the  stiimaxtl- 
lary  gland  are  paralysed  by  atropia,  the  result  being  arrest  of 
saliva,  and  the  dryness  of  the  mouth  and  throat  ahready  men- 
tioned The  sympathetic  remams  unaffected,  so  that  tJie 
vessels  in  the  gland  dilate  as  usual  under  stimulation,  and  the 
"  sympathetic  secretion  "  can  be  obtamed  as  before  Probably 
the  mucous  glands  of  the  mouth  are  paralysed  by  atropia  at  the 

^""^ ends  of  the  sudoriparous  nerves  in  the  sweat  glands 
are  depressed  by  atropia,  which  is  the  most  powerfiU  ot  all 
^Sics  Therewith  the  skin  is  flushed,  as  we  fw-over- 
™d  sometimes  by  a  scarlatinoid  redness  or  rash;  and  the 
temperature  rises  at  first,  but  afterwards  falls. 

The  lacteal  nerve  terminations  are  paralysed,  and  the 
Rpcretion  of  mUk  (if  present)  arrested.  ^    ^  •  ,  , 

The  ends  of  the  vagus  (inhibitory  apparatus  m  the  heart 
may  be  briefly  stimulated  by  atropia,  thus  mcreasmg  its 
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slo-5ving  action  on  the  cardiac  centi-e  in  the  medulla,  abeady 
seen ;  but  they  are  quickly  paralysed,  the  pulse  rising  in  fre- 
quency to  twice  its  previous  rate  after  full  doses ;  and  this 
fi'equency  cannot  he  reduced  by  faradising  the  vagus.  There- 
with the  force  of  the  systole  is  not  reduced  after  moderate  doses. 
Very  large  (poisonous)  doses  depress  the  ganglia,  and  finally 
even  the  muscle,  and  death  occui-s  through  cardiac  failure,  with 
the  ventricle  in  diastole.  The  depressor  and  the  accelerator 
filaments  are  not  aft'ected. 

_  It  will  be  convenient  to  complete  here  the  account  of  the 
action  of  belladonna  on  the  circulation.  The  vaso-motor  stimu- 
lation noted  under  the  medulla,  coincides  with  the  cardiac 
acceleration,  and  thus  the  blood  pressui-e  is  decidedly  raised, 
the  heart  emptying  itself  more  frequently  into  tense  vessels.' 
Large  doses,  however,  depress  the  vaso-motor  centre  ;  the  peri- 
pheral vessels  relax;  the  pressure  falls;  and  if  this  be 
extreme,  it  coincides  with  the  paralysis  of  the  cardiac  gangUa 
and  muscle,  and  contributes  to  the  final  ai-rest  of  the  cir- 
culation. 

The  terminations  of  the  vagus  in  the  bronchial  waUs  are 
paralysed  by  atropia,  the  tension  of  the  muscular  coat  of  the 
bronchi  dimimshed,  and  the  aii-  current  thus  facilitated  The 
aflferent  branches  of  the  vagus  in  the  same  parts  are  also 
paralysed,  thus  diminishing  sensibility  and  reflex  action,  that 
is,  dyspnoea  and  cough.  These  effects  are  in  addition  to  the 
stimulation  of  the  respiratory  centre  ah-eadv  noticed 

The  inhibitory  branches  of  the  splanchnics  in  the  intes- 
tinal v^iilh  are  depressed  by  atropia,  which  thus  increases  the 
penstaltic  movements,  and  causes  relaxation  of  the  bowels 
It  IS  doubtful  whether  the  ganglia  and  plexuses,  and  the 
muscular  coat,  are  also  affected.  The  vaso-motor  fibres  of  the 
splanchnics,  however,  resist  afei-opia. 

Atropia  appears  to  affect  the  terminations  of  the  nerves  of 
tne  urethra  bladder,  and  vesicuU  seminales,  but  this  mrt  of  its 
action  IS  still  obscure.    Frequent  desire  ^nd  inabUiW  to  pas 
water  is  a  symptom  of  overdoses.  ^  ^ 

Metabolism  and  <««.pemi8«.,._Nutritive  activity  is  increased 
X^-attr:'u?"°f  ^  through  the  increased  cir'^ulaSon  anS 
^espuation    and  most  of  the  sohd  excretions  are  increased,  as 
be  seen  under  the  urine.     The  temperature  is  con-e 
Xi-tg^d^sl'  '        ^"^^  -^^^  Ircii^ulXn 

4.  SPECIFIC  USES. 

in  fSTos?,'  W  f  °^  t^'^  convoh,.tions,  belladonna 

in  full  doses  has  been  given  in  the  low  delirium  of  fevers, 
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mania,  and  alcoholism,  especially  if  opium  fail.  Neither  for 
this  purpose  nor  as  a  hypnotic  can  it  he  said  to  he  in  general 
use  It  has  also  heen  recommended  in  such  neuroses  as 
epilepsy,  chorea,  and  megrim ;  and  in  some  cases  relieves  the 
symptoms  of  these,  without  effecting  a  cure.  _ 

BeUadonna  has  been  given  with  success  m  many  forms  ot 
cord  disease,  including  spasmodic  paralysis. 

Liauor  Atropias  Sulphatis  is  extensively  instilled  into  the 
em  as  a  mydriatic  or  pupil  dilator,  for  ophthahnoscopic  exami- 
nation, and  to  prevent  or  break  down  adhesions  in  ^nhs;  also 
to  paralyse  accommodation  before  detcrannmg  refraction. 
The  routine  employment  of  atropia  in  aU  kmds  of  eye  disease 
is  however,  to  be  deprecated,  as  it  may  sometimes  precipitate 
B'laucoma.    See  Physostigma,  page  228. 

^  Ttropia  occasionaUy  relieves  the  salivaHon  of  mercury, 
of  pregnancy,  and  of  cerebral  disease,_  but  is  necessarily  un- 
^L-fniTi  as  the  nathology  of  such  cases  is  often  obscure. 
'"*B"ila£a  and  ateopia  are  greatly  used  as  anmroUcsJ^ 
check  the  sweats  of  phthisis,  and  other  hectic  conditions  The 
extract  is  generally  used  in  piU  at  bedtime,  or  the  Solution  of 
Sulnhate  of  Atropia  when  the  case  can  be  watched. 

Applied  in  the  form  of  plaster,  Uniment,  or  omtment  of 
belladonna,  or  as  a  lotion  of  atropia  this  f-g  -  -f^^^f^^; 
employed  as  an  anti-galactagogue,  to  "  dispel  the  milk    at  any 

ventricle  quickly,  ^^^-J^^^^^^*^^^^^^^^^  particularised 
f  VtHt  S'be^fd  th  beZdonna  is  freqLntly  given, 
•7vf:Alone  or  combined  with  digitalis,  thus  securing  certain 
.^tf  °es  of  bothTugs,  whilst  otherwise  they  may  antagonise 
advantages  °y  °tu  m^^^^^  chnicaUy  believed  toreheve  cardiac 
each  other.         f  on^a     c  y  preferred  to  opium 

pain  and  palpitation,  and  is  a^waj  s  r  indirect 

^'^r-^  f^fheScordium,  the  extract  internally,  and  atropia 
fnneously  Tre  inore  trustworthy  forms  for  this  pm-pose 
subcutaneous  y  are^  combination  of  morphia  and  atropia  sub- 
than  the  tmcuire.  „o,i,,oiila  in  cardiac  distress.  See 

•'^^^■^'"'iLlSrS'M^SajAZfi..  FSe  .97. 


Stramonium. 

doi,Tf«°wt-^t™\°*  are  relieved  by  bella 

with  or  without  morphia     Fissiirp  T+io    ^  ^  i    *°  atropia, 

of  pamful  smsm  of  f}io  >,i„^^  /-uuaien,  and  all  forms 

proctitis.    LiVe  e  ^Les'fiJ'h^'st'^-''^'"^'^^' 

applied  to  the  perin^uT  suppository,  or 

6.  KEMOTE  LOCAL  ACTION  AND  Uses 

f47rt:aSit^?^^^^^^^^  ™- 

have  left  the  body.  It  increaspTtb«  n.  ^""1  ^^'^es 
and  water,  but  not  thT  cMoill,  ^,^\P^°«Pliates,  sulphates, 

It  cannot  be  sail^to  be  mShtedT^^^^^^^ 
In  flowing  over  the  ureters,  bladderand  31  P'^ose. 
-I^eve  local  pain  and  spasm,  astl^caTed  T^X^  ^ 

Wes,  less  -inUedlXS— ^^^^^^^^ 
Stramonii  Semin»  q 

ripe  seeds  of  Datura  stramTn  w''''''''''  SEEDs.-The 

Characters  Bm-nm"  i,  i-i 

feebly  bitter  and  Ssh  'l^^Jorf       f  ^  ^^^^e 

they  emit  a  peculiar  heavy  smeU  ^^^'^n  ' 
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Composition.— 'Qo'Cb.  leaves  and  seeds  contain  a  crystalline 
alkaloid,  daturia,  combined  with  malic  acid.  Daturia,  Cj7H2.i 
NO3,  is  a  tropate  of  tropin,  that  is,  is  identical  with  hyoscyamia, 
and  isomeric  hut  not  identical  with  atropia.     See  Belladonna, 

page  299.  ^  .  ■ 

Incompatibles. —KBtaSia  salts,  and  mmeral  acids.  iJatuna 
is  decomposed  by  caustic  alkalies  like  atropia. 

Preparations  of  Stramonii  Semina. 

1.  Extractum  Stramonii.— Spii-ituous,  after  washing  with 
ether.    Dose,  \io\  gr. 

2.  Tuictura  Stramonii.— 1  in  8.    Dose,  10  to  20  mm. 

ACTION  AND  USES. 
Daturia  has  an  almost  exactly  similar  action  to  atropia. 

Two  points  of  difference  require  to  be  noticed,  namely,  (1)  that 
the  extract  of  stramonium  is  more  powerful  than  the  extract  of 
belladonna,  and  (2)  that  stramonium  is  more  depressant  to  the 
nerves  of  the  bronchi.  The  use  of  stramonium  is  almost  con- 
fined to  the  treatment  of  spasmodic  affections  of  the  respiratory 
organs,  such  as  spasmodic  broncHtis  and  asthma.  The  extract 
in  doses  of  i  gr.  may  be  given  to  prevent  or  lessen  the  attacks, 
and  the  leaves  may  be  smoked  as  cigarettes  during  the  paroxysm. 

Hyoscyami  Folia — Htoscyamus  Leaves. — 
The  fresh  leaves,  with  the  branches  to  which  they  are 
attached,  of  Hyoscyamus  niger  ;  also  the  leaves 
separated  from  the  branches  and  carefully  dried  ; 
gathered  from  wild,  or  cultivated  British,  biennial 
plants,  when  about  two-thirds  of  the  flowers  are  ex- 
panded. 

Characters.— LBa,Y&s.  sinuated,  clammy,  and  hauy.  The 
fresh  herb  has  a  strong  impleasant  odour  and  a  shghtly  acnd 
taste,  which  nearly  disappear  on  di-ymg.  The  fresh  ]uice, 
dropped  into  the  eye,  dilates  the  pupil. 

Substances  resembling  Hyoscyamus:  See  Belladonna  and  Stia- 

Composition  and  Incompatibles.-The  active  principle  is 
;i«<,scy«mi«,  which  is  identical  with  d^tui-ia,  and  isomeric  with 
atropia.    See  Stramonii  Folia,  page  305,  and  BelladonncB  Foha, 

page  298. 

°  Preparations. 

1   Extraotum  Hyoscyami. -A  green  extract.     20  of  the 

fresh  leaves  in  1.    Dose,  3  to  6  gr. 
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From  the  Extract  is  prepared  : 
Piliila  Coloc5Tithi(iis  et  Hyoscyami,  1  in  3 

2.  Succus  Hyoscyami.— 3  of  fresh  juice  to  1  of  SDirit 
Dose,  J  to  1  fl.dr.  ^ 

3.  Tinctura  Hyoscyami.— 1  in  8.    Bose,  16  to  60  min. 

ACTION  AND  USES. 

J^^'^'^'f  action  and  uses  of  bella- 

connection  with  hyoscyamus  are  as  foUows  :  1.  The  nharma 
ceutical  preparations  of  the  plant  are  decidedly  weaker  ^n  tTet 

mon°^'"'^2"Th  ^  ^"^^'^^  -^^^^^^  ^^^^^  ^^^^^^  «tr- 

momum.    2.  The  secondary  or  calmative  pffppf  f^f 

frnrf  0#cmaO— An  alkaloid  derived 

tionsareSttprrreli^St?^^^^^^^^ 

Atr^r.^rf**^*"  -^"^"^  0#cinaO— A  derivative  of 
Atropxa.  Its  act.on  is  sxmHar  to  that  of  atropia,  though 

that  w^s'tl?  °aS  t  ^d^-^t-^e  ^eing. 

atropia,  its  e^ectJ  sn^Kl^o^oS^^^^  - 

leav!s"TVJ^:^^:r  T---.-The  dned 
Cultivated  in  Srica.  °'  ^^ootiana  tabacum. 

acunSatr1elv^,^befrin^°nnt^"^'°'^.  lanceolate 
,  Dealing  numerous  short  glandular  hairs; 
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havine  a  pecuHar  heavy  odour  and  nauseous-'bitter  acnd  taste  ; 
yieldmg,  when  distiUed  with  solution  of  potash,  an  a.lkalme 
fluid,  which  has  the  peculiar  odour  oi  nicotin,  and  precipitates 
with  perchloride  of  platiaum  and  tincture  of  gaUs.    Not  manu- 


factured, 


Composition.— To^a&cco  contains  a  most  powerful  alkaloid, 
nicotin,  and  a  concrete  volatUe  oU,  niootianm,  as  ^eU  as 
alkaline  salts  and  other  less  important  suhstances.  _  Nicotin, 
Ci„Hi4N,,  is  a  colourless  oUy-looking  fluid,  with  an  irntatmg 
odour  of  tobacco,  and  an  acrid  taste.  It  f  orms  salts  with  acids, 
wHch,  Like  nicotin  itscH,  are  readHy  soluble  m  water. 

Tobacco  smoke  contains  the  very  smaUest  trace  only  ot 
nicotin,  or  none,  but  a  number  of  volatile  bodies,  c^c^y 
pyridin  compounds,  such  as  pyridm,  C5H5N;  picohn,  ^^ifif  > 
Zidin,  CrH^N;  collidin,  CeHuN,  which  have  Bomewhat  the 
same  Action  as  nicotin,  but  less  severe.  Hydrocyanic  and 
hydro-sulphurous  acids,  other  simpler  gases,  creasote,  etc.,  also 
occur  in  tobacco  smoke. 

Preparation. 

Enema  Tabaci.-20  gr.  infused  in  8  fl.oz.  of  Boilmg  Water  for 
one  enema. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Tobacco  taken  by  the  mouth,  is  a  gastro-intestinal 
irritant  ^u^inrsSivation,  nausea,  vomiting,  severe  cohc  and 

?Ls  c4sfcata  Thof  the  throat  and  stomach,  and  promo  e  the 
thus  cause  caiaiiii  ,      „  ^      j  therapeutical  mterest. 

ileus  and  constipation. 

2    ACTION  IN  THE  BLOOD. 

Nicotin  very  rapidly  enters  the  blood  from  aU  surfaces,  but 
does  not  directly  affect  the  corpuscles. 

3    SPECiriC  ACTION  AND  USES. 


Digitalis.  3^9 


given  in  veryimnute  doses;  but  afterwards  depresses  in  ai- 
extreme  degree,  causing  intense  and  universal  debility  wWch 
mth  the  local  irritation  of  the  alimentary  canal,  constitute  a 
condition  of  coUapse.  On  analysis,  it  is  found  that  tobacco 
causes  pleasing  cerebral  excitement ;  decided  stimulation  of  the 
motor  centres  in  the  cord,  with  a  feeling,  and  true  increase  of 
muscular  sta-ength  (ending  in  convulsions  and  pa^aTyTs  '  L 
poisonous  doses);  excitation,  foUowed  by  paralyse  of  th^ 
peripheral  nerves,  both  sensory  and  motor  ;^but  no  direct  effec? 
on  the  muscles.  Eespii-ation  is  first  excited,  then^sturbed 
the  ctSf  Thff 'Z^'^'^,  ^  '"^^'^^^  due  to  arrest  of 

Tobacco   was  fomerly  employed  in  enemp    +n  a 
general  muscular  debility  and  relaxation  forT>,      a  ^l^^^^^ 
herma  ;  but  chlorofoi-m  has  enti^^  ely  ^spkced  ?    ft«t°^  °* 
sant  effects  suggest  its  use  as  nri  /,nf-  ^  •  depres- 

cough,  asthmff  hiccup  tetLu,  n  7''T°'^°  -"^  whooping- 
rigidity  of  the  cervix  u^^ri  1     1  strychnia  poisomn|, 

veV  seldom  employed.       '        ^""^  ^"""^  '  d^^g 

4.  HEMOTB  LOCAL  ACTION  AND  USES 

this  use  Of  the  ZfLVeTj^Z^  ^^^^^ 
SCEOPHTJLARIACE^ 

Composition. — Thp  n  •    ■  , 

ve:^.ntensely  bitted  Bub£~)  C^n;,:^:;.-^^ 
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crystalline  prisms,  also  very  bitter.  It  is  now  known  to  be  a 
compound  of  four  bodies,  namely,  (1)  Digitalin  proper,  insoluble 
in  water,  forming  the  bulk  of  HomoUe's  digitalin  ;  (2)  Bigitalem 
very  soluble  in  water ;  (3)  Bigitoxin,  insoluble  in  water,  and 
the  chief  constituent  of  Nativelle's  digitalm  ;  and  (4)  Jhgitomn, 
probably  the  same  as  saponin,  the  active  principle  of  senega 
Digitalein  seems  to  possess  the  properties  of  a,  mixture  of 
digitalin  and  digitonin.  Digitoxin  is  by  far  (7  times)  the 
most  powerful,  a  local  irritant,  and  a  muscular  depressant ;  and 
therefore,  and  because  insoluble,  unfit  for  use.  None  of  the 
constituents  are  so  suitable  as  digitaUs  leaf  itseU. 

Jwco»i;5«<i6Zes.— Sulphate  and  tinctui-e  of  u-on,  acetate  ot 
lead,  and  preparations  of  cinchona. 

Preparations. 

1.  Digitalinum.     Digitalin.  -  A   complex  active  substance 

obtained  from  digitalis.  &mTe.-Made  from_  (1)  an 
alcoholic  extract,  by  dissolving  out  the  Digitahn  with 
Acetic  Acid  and  Water ;  (2)  decolorising  with  Char- 
coal:  (3)  precipitating  the  impure  Digitahn  with 
Ammonia  and  Tannic  Acid ;  (4)  removing  excess  of 
Tannic  Acid  by  Oxide  of  Lead;  (6)  dissolving  m 
Spirit;  and  (6)  purifying  with  Charcoal  and  Ether. 
cLrac^m.-PorousmamiUated  masses,  or  smaU  scales, 
white,  inodorous,  and  intensely  bitter.  Base,  ^  to 
*y  gr- 

2.  Infusum  Digitalis.-l  in  160.    Dose,  2  to  4  fl.dr. 

3.  TincturaDigitalis.— 1  in  8.    Dose,  5  to  30  mm. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

EMally,  digitalis  has  a  slightly  ii-ritant  action ;  it  is 
nrobablY  not  absorbed  by  the  unbroken  skm 
^  BUernally,  in  full  doses,  it  deranges  the  stomach  and  bowels, 
dvsDepsTa!  vomiting,  and  occasionaUy  diarrhoea  foUowmg  its 
cSued  use  in  smaU  doses-eiiects  which  are  partly  local, 
parS  BpeSic,  and  to  be  carefully  avoided  or  checked  in 
practice. 

2    ACTION  IN  THE  BLOOD  AND  SPECIFIC  ACTION. 


Digitalis. 


as  the  dose  i!  mcreasei    In  the  1  ^^.^^  f^^it  "^"^ '^'^ 

quency,  i.,.  lengthened  (SstolpT  ?L  .  (dimuushed  fre- 
of^a  perfect  C-cuIaL,  which  /^S  t.I\\r'i-niVtt 

chan'^edXrretalof^ioL^^^p^^^^^^^^^^^^  - 
rather  suddenly  depressed    thp^l      i      ^  ''''^''^  ^^^"^"es  are 
force  of  the  cirLSlrCs  tWn  !n™  ^^'^'^'^l'"'"^  the 
the  glomeruli.    The  resiS  k  iCi^c^f  l^"""^'  ^^^^  i« 
urinary  water.  '  increase  in  the  excretion  of 

press'on^'f'S:S*td'n^^^^^  ^  frequency,  from  de- 
^ympathetic  (acceTeSr)  1,?  "^^^1^^°^%  of  the 

mencing  exhaustion  of  thp  ,W  '■  from  corn- 

same  tiie  thrSell  press^I7«T.T^^?.''''^  ^t  the 

heart,  and  from  deJressTon  o^'t£ "loTof"'  ^'^^^'^^^  of  the 
spreads  from  the  kidney  where  TT  ^PP^i-^tus,  which 

peripWl  arterioles.  TLtrci^^ 01=^^3 1 

fhra^-  fasSle.-&^^^ 
force  and  complete  ^aralyS  of^he  °f  7'  °*  ^^'^^^o 

by  general  circulatory  fai^e  "^^^^  °<=°'^rs 

ThetS;^S,f  only  through  the  circulation, 

blood  supply.^  Thet  teru^^?ll^\''i  f^^^'^'-e  of  their 

doses.  s  t         stimulated  by  moderate 

vigour  of  the  circulation  T.^'  ff'^f  '^^'^^  *^ough  increased 
blood-flow  in  the  sldn    and  feL  ^H^^  ty  the  increased  \ 

an  irregular  uncertain  wnt  1       ^  ™°''o      the  last  stages,  in 
is  thus'a  refrigerant    T^e  fe^ZT''"''  ^ifit^S 
danly  affected  through  the  Hood  -    1'""'  ^'^''^^  "''^^ 
di^tui-bance  of  sight  and  SI  ^^^^  Headache,  giddiness.  ' 

b      aua  vasion  are  frequently  induced  by 
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medicinal  doses  of  digitalis ;  with  a  sense  of  faintness,  depres- 
sion, nausea,  or  actual  sickness.  Metabolism  is  variously  in- 
fluenced by  digitalis,  according  to  the  length  of  the  dilferent 
stages  and  the  rapidity  of  their  development.  When  the 
pressure  and  temperature  are  high,  the  urea  and  uric  acid  may 
be  increased,  and  certain  salts  may  be  diminished  in  amount. 

The  effect  of  digitalis  on  the  urine  is  equally  uncertain  in 
the  healthy  individual;  the  period  at  which  the  renal  vessels 
begin  to  be  relaxed,  the  duration  of  the  second  stage,  and  the 
relation  of  the  action  of  the  dmg  on  the  heart  to  its  action  on 
the  vessels,  being  all  variable.  As  a  rule,  the  urine  is  not  in- 
creased in  bulk  in  health,  but  is  remarkably  increased  in  some 
cases  of  dropsy  to  be  presently  referred  to. 

3.   SPECIFIC  USES. 

Digitalis  is  one  of  the  most  valuable  of  medicinal  remedies, 
and  is  employed  in  the  following  conditions  : 

1.  Digitalis  is  indicated  in  disease  of  the  heart,  when  the 
nervo-muscular  structui-es  of  the  cardiac  walls  fail,  so  that  the 
circulatory  force  falls,  the  cavities  are  incomijletely  emptied,  the 
arteries  are  insufficiently  filled,  the  veins  imperfectly  drained, 
and  the  blood  accumulates  behind  the  seat  of  disease.  Such  a 
condition  is  characterised  by  cardiac  distress  and  pain ;  a  small, 
weak,  and  often  irregular  pulse;  distension  of  the  veins, 
hemorrhage,  dropsy,  and  visceral  disorder ;  and  often  by  con- 
gestion of  the  lungs,  and  great  dyspnoea.  It  occurs  under  a 
variety  of  cii-cumstances  which  demand  separate  consideration. 

The  disturbances  of  the  circulation  produced  by  disease  of 
the  valves  of  the  heart  are  removed  by  a  natural  process  of 
compensation,  consisting  of  hypertrophy  of  the  muscular  walls, 
with  or  without  cUlatation  of  the  cavities.  If  this  compensation 
do  not  occur,  or  fail  after  having  been  established,  and  the 
circulation  be  disordered  as  described,  digitalis  may  give  relief, 
by  increasing  the  force  of  the  cardiac  waU ;  by  lengthening 
diastole,  so  that  the  venous  flow  and  the  ventricular  rest  are 
both  prolonged;  and  by  sustaining  the  pressure  on  the 
arteries,  thus  driving  the  blood  in  a  steady  stream  into  the 
veins.  All  the  symptoms  will  be  thus  removed,  including 
dropsy,  the  fluid  being  absorbed  by  the  increased  venous  flow, 
and  excreted  by  the  kidneys  as  a  profuse  diuresis.  _  Mitral 
disease,  tricuspid  incompetence,  and  aortic  obstruction  are 
the  forms  of  valvidar  disease  in  which  imperfect  or  failing 
hypertrophy  is  reUeved  by  digitalis.  In  aortic  mcompetence 
some  authorities  forbid  the  use  of  the  drug,  as  prolonging 
diastole,  and  thus  permitting  greater  reflux,  but  tins  practi'^e 
is  not  to  be  carried  too  far,  and  digitaUs  must  be  given  if  the 
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ventricle  fail.  In  mild  cases,  when  little  more  than  a  tonic 
eflect  on  the  heart  is  desired,  the  tincture  is  prescribed  When 
di-opsy  is  present,  and  the  patient  confined  to  bed,  the  infusion 
or  the  powdered  leaf  should  be  given,  and  the  efCect  carefully 
watched.  Without  nourishing,  digestible,  and  digested  food 
cug-italis.  can  only  exhaust  the  heart,  and  attention  must  there- 
lore  be  paid  to  the  stomach,  Hver,  and  bowels.  Iron  may  be 
combined  with  advantage,  but  only  after  the  excretory  and 
digestive  functions  have  been  restored.  Let  it  be  carefuUv 
observed  that  digitalis  is  not  to  be  given  in  a  routine  fashion 
for  valvular  disease,  but  ^oith  reference  to  the  state  of  the  mus- 
cularwall  associated  with  the  lesion.  Digitalis  is  of  great  ser 
vice  m  faUure  of  the  heart  fi-om  primary  disease  of  the  waUs 

acnJ^n,        °r?'^°°''^^*''/.  >        S^™^"^'-^^  degeneration  of 
scTrlpf  /      ■         P7c^^•<i^«s.         endocarditis,"occui'ring  in 
Iri  fa  4  r//''    acute  rheumatism;  and  in  acute  alcohofom. 
in  fatty  degeneration  digitabs  may  have  to  be  withheld  lest 
irregular  contraction  and  ruptui-e  occur.    Dioitahs  restorer 
vigour  of  the  heart  in  faUi^g  hypertrophy  of  S^^  'X/S 
disease,  when  it  is  breaking  down  against  excessive  peripheral 
resistance;  imtil  the  heart  begins  to  fail,  the  tku '  Kntra 
indicated  but  when  dUatation  begins  it  must  b^giyen  In 
f»n^^tional  or  nervous^  palpitation,  pain,  or  ii-regulariW  with 
debdity  and  dyspepsia,  cUgitalis  is' often  valuable ;  as  alsl  in 
reflex  cases,  with  gastric  disorder,  where  smaU  doses  control  th^ 
vagus,  but  must  be  given  intermittently,  the  dyspeptic  effect  of 
the  drug  also  being  remembered.    DigitaHs  is  harmful^ 
hpertrophy    In  disease  of  the  ri,ht  from  c^onS  W 

dr  ease  digitahs  is  oecasionaUy  lief ul,  but  fails  enti^^^y°l°  omf 
SnetdTon'1n7l'''^  !J  combi^ne"  wi"h 

rational  a'nj  h  gSy  succe':;M;e1S  f/  ^^--^l^^ 

chronic  tubX  ^. /^P.^y  ^o™ 

use,asit  hasnoiniuei:oKL%SaUeU^^^         ^^^^^^  °^ 

notoriSy  LoertaL^l,^  but  therapeutics  is 

mitral  disea^  or^  ^  ""^'^^'^  hemoptysis  due  to 

persons  wi^Lgidd  eJeulS  r„°'  ^"^r*  1**^^^^  - 
useftd  by  stiraulatiucTL  Menorrhagia  it  may  be 

heart  disease  ^        subjects  of 

enti/^yTfSbt'^^^^^^^  --^-^  o-a  it  acts 

uncertain,  dun"-eroi,«      i    '^PJ^^tic  m  fever,  as  it  is  slow, 
,  aan^cious,  and  unnecessary.  Combined  with  quinia 
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it  is  exhibited  in  phthisis,  but  is  apt  to  derange  digestion. 
Empirically,  in  doses  of  several  drachms,  the  tincture  has 
been  found  useful  in  delirium  tremens,  but  is  unquestionably 
dangerous.  Moderate  doses  are  invaluable  in  the  same  disease, 
or  in  subacute  or  chronic  cases  of  alcoholism,  to  stimulate  the 
heart,  relieve  low  sinMng  feelings,  and  rouse  the  appetite. 

4.  REMOTE  LOCAL  ACTION. 

Traces  of  some  of  the  active  principles  of  digitalis  have 
been  detected  in  the  urine.  The  action  of  the  drug  upon  the 
urine,  let  it  be  carefully  noted,  is  not  due  to  any  direct 
influence  on  the  cells  of  the  kidney,  but  to  its  effect  chiefly 
on  the  heart  and  vessels  generally,  partly  on  the  renal 
arteries. 

LABIATiE. 

Rosmarini  Oleuiii— Oil  of  Rosemary. — The 
oil  distilled  from  the  flowering  tops  of  Rosmarinus 
officinalis. 

Characters. — Colourless,  with  the  odour  of  rosemary,  and  a 
■warm  aromatic  taste.  .  . 

Composition. — Oil  of  rosemary  has  the  usual  composition 
of  its  allies,  consisting  of  a  terpene,  isomeric  with  turpentine, 
CioHiB,  and  a  body  aUied  to  camphor. 

Base. — 1  to  5  min. 

Preparations. 

Spiritus  Rosmarini.— 1  in  60.    Dose,  10  to  30  min.  _ 

Oit  of  Rosemary  is  also  contained  in  Linimentum  baponis  ana 
Tinctura  Lavandulae  Composita. 


ACTION  AND  USES. 
Eosemary  resembles  the  other  aromatic  volatile  oUs  in  its 
action  and  appHcations.    It  is  a  favourite  component  of  stimu- 
lating lotions. 

L-avandiilse  Oleum— Oil  of  Lavender. — The 
oil  distilled  in  Britain  from  the  flowers  of  Lavandula 

vera.  ,    ,     j  * 

Characters.— ColoviTless  or  pale  yeUow,  with  the  odour  ot 
Invpnder  and  a  hot  bitter  aromatic  taste. 

cZpZion.-Oil  of  lavender  is  a  mixture  of  a  terpene, 
Ci  H,^  and  a  substance  allied  to  camphor. 

Impurities.— Oils  of  spike  and  tm-pentine. 

Dose. — 1  to  5  min. 


Mentha. 
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Freparatiom. 

1.  Spiritus  Lavandulae. — 1  in  50.    Dose,  J  to  1  fl.dr. 

2.  Tinctura  LavandulsB  Composita. — Base,  J  to  2  fl.dr. 

Tinctiira  Lavandula  Composita  is  contained  in  Liquor 
Arsenicalis. 

Oleum  ZavandulcB  is  an  ingredient  of  Linimentum  CamplioraB 
Compositum. 


ACTION  AND  USES. 

Lavender  possesses  the  action  of  aromatic  volatile  oils  in 
general,  and  is  used  in  the  same  way.  The  tincture  is  a 
favourite  colouring  material  for  mixtures  and  lotions. 


MenthEe  Piperitae  Oleum— Oil  op  Pepper- 
mint.— The  oil  distilled  in  Britain  from  fresh  flower- 
ing Peppermint,  Mentha  piperita. 

Characters.— ColoMiless  or  pale  yellow,  with  the  odour  of 
peppermint ;  taste  warm  and  aromatic,  succeeded  by  a  sense  of 
coldness  in  the  mouth. 

Dose. — 1  to  5  min. 


Mentha;  Tii-idis  Oleum-OiL  of  Spearmint. 
—The  oil  distilled  in  Britain  from  fresh  flowerino- 
Spearmint,  Mentha  viridis.  ° 

Characters.—GoloMxl&Bs  or  pale  yeUow,  with  the  odour  and 
taste  ot  spearmint. 
Dose. — 1  to  4  min. 

ComposiCtore.— Peppermint  oU  consists  of  a  Hquid  terpens 
and  a  stearoptene,  ^e/;^en»i«/!.mwjB;(or  or  menthol  C,„Ho„0  in 
coloui-less  pnsms,  with  the  taste  and  odour  of  peppeimint  Oil 
of  speai-mint  has  probably  a  similar  composition. 

Preparations. 

A.  Of  Peppermint : 

1.  Aqua  Menthee  PiperitsB.-l  in  853,  by  distillation.  Dose, 

i  to  i  11. oz. 

2.  Essentia  Mentha  Piperitae.-l  in  5.  Dose,  10  to  20  min. 
<>.  tjpintus  Mentha  Piperitae.— 1  in  50.    Dose,  30  to  60  min. 

Oil  of  Peppermint  is  also  contained  in  PUula  Ehei  Com- 
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B.  Of  Spearmint : 

Aqua  Menthse  Viridis.— 1  in  853,  by  distillation.  Dose, 
1  to  2  fl.oz. 


ACTION  AND  USES. 

Peppermint  has  the  action  of  other  aromatic  volatile  oils 
(see  CaryopMjllum,  page  242),  and  is  used  accordingly.  It  is  a 
favoui-ite  flavouring  agent,  with  powerful  carminative  efiects. 

Menthol,  the  stearoptene  of  Mentha  arvensis,  and  "  Chinese 
oU  of  peppermint,"  have  lately  been  used  locally  to  relieye  the 
pain  of  rheumatism,  neuralgia,  and  toothache,  as  possessmg  m 
a  marked  degree  the  local  anaesthetic,  vascular  stimtilant,  and 
disinfectant  action  of  these  oUs,  descrihed  under  Terebinthma 
Oleum.    It  is  of  no  real  value  as  an  antiseptic  dressing. 

Oleum  Thymi — Oil  of  Thyme.  {Not  Officinal.) 
—A  volatile  oil  distilled  from  Thymus  vulgaris. 

Thymol.  —  C10H13HO  (N-ot  Officinal).— A  stear- 
optene contained  in  Oil  of  Thyme. 

Characters.— l-argQ  colourless,  ti-ansparent  crystals  with  an 
aromatic  thyme-like  odour,  and  an  aromatic  peppery  taste. 
Solubility,  1  in  800  of  water;  freely  in  spirit  and  caustic 
alkaline  solutions  ;  also  in  fats  and  oUs. 

Dose. — I  to  2  gr. 

Non-officinal  Preparations. 
Thymol  Solution.— For  antiseptic  spray,  1  in  1000. 
Thymol  Gauze.— Contains  1  per  cent,  of  thymol. 
Thymol  Ointments.— Contain  6  to  30  gr.  in  1  oz. 

ACTION  AND  USES. 
Thymol  is  an  antiseptic  and  disinfectant,  extensively  used 
in  the  Listerian  system. 

HAMAIIELACE^. 

Hamamclis.  {Not  Officinal.)— T^xe  leaves  of 
HamameUs  virginica,  the  Witch  Hazel,  collected  in 
autumn.    From  the  United  States. 

Characters. -^-hovt  petiolate,  4  inches  long,  obovate  or 
oval,  oblique  at  base,. sinuate-toothed,  nearly  smooth;  modor- 
OUS  ;  astringent  and  bitter. 


Rheum.  2  i  7 

CoOT^osi^ioM.— Hamamelis  contains  traces  of  tannic  acid 
odorous  matters,  etc.  Its  active  principle  appears  to  be 
unknown. 

Non-officinal  Preparations. 
Hamamelin,  a  powdered  Extractive;   Dose,  A  to  2  or 
Tincture  (1  to  10) ;  Dose,  2  to  6  min.    Fluid  Extract  (1  in  11  • 
Dose,  10  min.  to  2  fl.dr.  ^         ' ' 


ACTION  AND  USES. 

Hamamelis  is  an  astringent  and  hemostatic  both  locally 
and  remotely,  useful  ia  hsemorrhages  from  the  nose  luna-s 
rectum,  or  uterus.  '       °  ' 

POLYGONACE^. 
Rhei  Radix— Rhubarb  Root.— The  dried  root 
deprived  of  the  bark,  from  one  or  more  undetermined 
species  of  Rheum.   From  China,  Chinese  Tarta.iy,  and 
iliibet.    Imported  from  Shangliai  and  Canton. 

^''''''J''*''-'-—^^^^^'^}'^^'^,  roundish,  cylindrical,  or  flattish 
pieces,  frequently  bored  with  one  hole,  yeUow  extemaUv 

Sl^tr^'Y         ^ri"-''^^  grey'ishland  red"  sh 
finely  gntty  under  the  teeth;  taste  bitter,  faintly  astrincgnt 
and  aromatic ;  odour  peculiar.  ^  ^^^otnc 

Composition.— active  purgative  principle  of  rheum  is 
ofteS  ^d-tical  with..«.A„,..^^  ac^d,  the  VrguLe lonstren 
ot  senna.    With  this  is  combined  rheo-tannic  acid,  possessino- 
astnngent  properties.    The  yeUow  colouring  matterTs 
phanu  ac^d  ,u  small  quantity;  now  made  from  aLoba  and 
used  for  other  purposes.  {See  page  231.)   Chrysophan  C,  H  O 

20  ^  '  '  '»  »  «  P«8.M™,  10  to 

Preparations. 

2    St  Powder."  Khubarb, 

^  ,  Light  Magnesia,  6 ;  Ginger,  1.  Uose,  ^  to  1  dr 
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5.  Syrupus  Ehei— -Dos«,  1  to  4  fl.dr.  ,  ^  „  a  j 

6.  Tinctura  Ehei— 1  in  10.  Dose,  as  a  stomachic,  1  to  2  li.dr. ; 

as  a  purgative,  ^  to  1  fl.oz. 

7.  Vintim  Rhei— 1  in  14-    Dose,  1  to  2  fl.dr. 

All  preparations,  excepting  the  Extract  and  Infusion, 
are  compound. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

The  action  of  rhuharh  is  confined  to  the  alimentary  canal. 
In  small  doses  (1  to  5  gr.),  the  hitter  principle  and  rheo-tannic 
acid  are  chiefly  active,  as  bitter  stomachics  and  intestinal 
astringents.  In  larger  doses  (up  to  40  gr.)  the  cathartic  acid 
exerts  its  influence  hefore  the  rheo-tannic  acid;  stimulates  the 
intestinal  movements  and  Uver,  as  in  senna  with  some 
o-riping;  and  causes  purgation,  producing  in  six  to  eight  hours 
a  liquid  motion,  of  a  yeUow  colour  from  the  pigment  of  the 
rhubarb  and  excess  of  bHe.  The  cathartic  acid  being  expeUed, 
the  effect  of  the  tannic  acid  becomes  evident,  and  the  bowels 

EhSbarb  is  used  in  smaU  doses  as  a  bitter  stomachic, 

intestinal  astringent,  and  to^^i'^.  t°  '5°"^';*  jS^^^^^^ 
with  diarrhoea,  as  in  dyspeptic  ^nd  rickety  mfants  and  chddren. 
Larger  doses  are  given  as  a  pm-gative  m  t^e  form  of  the  Com- 
pound Powder,  to  sweep  out  the  bowels  and  then  set  them  at 
Lst,  in  cases  of  summer  diarrhcea  and  d^arrlu.a  a^  'AZZ^ul 
children,  combined  sometimes  with  a  mercurial.  The  Compound 
Pin  L  a  familiar  mild  laxative  for  hab  tual  -^e  suitmj  some 
persons,  but  demanding  constant  repetition  in  the  mapnty^ 
The  cholagogue  action  of  rhubarb  adds  to  its  value  both  in 
stomachic  fnd  purgative  preparations.  Its  f  ^P?^?  f^^^* 
be  remembered,  and  the  drug  should  never  be  given  alone. 

3.  ACTION  IK  THE  BLOOD,  SPECIEIC,  AND  KEMOTB  LOCAL  ACTION. 

The  chrysophan  and  chrysophanio  acid  at  least  are 
absorbed  into  the  blood,  pass  through  the  tissues,,  and  are 
thrown  ouUn  the  secretions,  which  they  stam  yeUow,  mcluding 
the  urine. 

MYEISTICACEiB. 
Myi-istica—NuTMEG.-The  kernel  of  the  seed  of 
>   Mvristica  officinalis.    Cultivated  extensively  m  the 
B^ida  Islands  of  the  Malayan  Archipelago. 


C INN  A  MO  MI  Cortex.  ^iq 

Characters.— Ov^  or  nearly  round,  about  an  inch  in  leno-th 
marked  externaUy  with  reticulated  furrows,  internaUy  B-reyish- 
red  with  dark-brownish  veins.  It  has  a  strong  peculiar  odour 
and  a  bitter  aromatic  taste.  ' 
Substance  resembling  Nutmeg  :  Areca,  without  odour 
Composition.— ^iuimeg  and  mace  contain  about  30  per 
cent  of  the  officinal  concrete  oil,  4  to  9  per  cent,  of  the  officinal 
volatile  oil,  starch,  etc.  The  concrete  oil  is  a  compound  of  (fluid) 
glycendes  of  oleic  and  butyric  acids,  and  the  solid  glyceride  of 

volatUe  oil  of  nutmeg  consists  chiefly  of  a  terpene,  and  an 
oxygenated  oil,  myristicol.  ^  ' 

Preparations. 

1.  Myristic^  Oleum  Expressum.-The  concrete  oU,  obtained 

with  trs'oVnCr 

From  Mgristioce  Oleum  Expressum  are  prepared  ■ 
Emplastrum  Calefaciens  and  Emplastrum  Picis 

2.  MyristicaB  Oleum.-The  volatile  oil  distilled  in  Britain  from 

nutmegs.    Colourless,  fragrant.    Dose,  2  to  6  W 
From  MyristiccB  Oleum  is  prepared  : 
Spiritus  Myristicse.— 1  in  50.    Dose,  30  to  60  min 

r.i^^T7^  "'"^      ""I^^'^'  ''^">  contained  in  many  prena 

rations  of  more  unportant  druo-s.  ^  prepa- 


ACTION  AJSID  USES. 


purposes.  ^         '  ^      ^^^^^  ^sed  for  culinary 

LAURA  CE2E. 

clistin-uishPrl  Tr.  Imported  from  Ceylon,  and 

custm  uished  m  commerce  as  Ceylon  Cinnamon. 

rolleJtum  ::hTcfa^?abrtt  ^^^^  ^ 

several  small  q^S  witht7h«S'^-^r  diameter,  containing 
fragrant  odour  and  waS  i  y?Uowish-brown,  with  a 
sphntery  fract.u-e  aromatic  taste  :  breaks  with  a 
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Impurity  :  Cassia  bark,  rougher,  thicker,  less  aromatic. 

Composition. — Cinnamon  hark  contains  the  officinal  oil,  as 
■well  as  tannic  acid,  starch,  sugar,  and  gum.  The  oil  is  readily 
converted  by  exjiosure  to  air  into  cinnamic  aldehyd,  CgHpO, 
and  cinnamic  acid,  C9H8O2.  See  Styrax,  page  334,  and  Balsa- 
mum  Permianum,  page  226. 

Bose.—lO  to  20  gr. 

Preparations. 

1.  Aqua  Cinnamomi. — 1  in  8.    Dose,  1  to  2  fl.oz. 

2.  Oleum  Cinnamomi. — The   oil    distilled  from  cinnamon. 

Yellowish  when  recent,  becoming  red.    Lose,  1  to  4  min. 

3.  Pulvis  Cinnamomi  Compositus. — Cinnamon,  1 ;  Cardamoms, 

1  ;  Ginger,  1.    Dose,  3  to  10  gr. 

4.  Tinctura  Cinnamomi. — 1  in  8.    Dose,  J  to  2  il.dr. 

Cinnamon  is  also  contained  in  a  large  number  of  preparations 
of  other  more  important  drugs,  including  the  compound  powders 
of  Catechu,  Chalk,  and  Kino. 


ACTION  AND  USES. 
Cinnamon,  besides  possessing  the  same  action,  and  being 
used  for  the  same  purposes,  as  other  aromatic  substances  (see 
Caryophyllum,  page  242),  has  moderately  astringent  properties 
by  virtue  of  its  tannic  acid.  It  is  therefore  the  favom-ite  flavour- 
ing and  carminative  agent  in  astringent  powders,  tinctures,  etc. 
These  are  chiefly  used  in  diarrhoea. 

Camphora — Camphor. — -A  concrete  volatile  oil, 
obtained  from  the  wood  of  Camphora  officinarum. 
Imjjorted  in  the  crude  state  from  China  and  J apan, 
and  purified  by  sublimation  in  this  country. 

Characters  and  White,  translucent,    tough,  and 

crystalline ;  has  a  powerful  penetrating  odour,  and  a  pungent 
taste  followed  by  a  sensation  of  cold ;  floats  on  water ;  vola- 
tilises slowly  at  ordinary  temperatures ;  is  sHghtly  soluble  m 
water  but  readily  soluble  in  rectified  spirit  and  m  ether,  or 
when  mixed  with  carboUc  acid,  chloral-hydrate,  or  thymol.  _  It 
can  be  powdered  by  being  rubbed  wth  a  few  drops  of  spirit. 
Sublimes  entirely  when  heated. 

Composition.— Qa.m]ihor  is  a  sohd  volatile  oil  or  stearoptene, 
with  the  composition  Ci„Hi„0.  Borneo  Camphor  or  Bavos 
Camphor,  sometimes  substituted  for  Japanese  camphor,  has  the 
formula  CjoHiflO,  i.e.  bears  the  same  relation  to  Japanese  chui- 
phor  as  alcohol  to  aldehyd. 


Camphora. 
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Impurities. — Borneo  camphor,  which  sinks  in  water.  Fixed 
salts,  left  on  sublimation. 
Dose. — 1  to  10  gr. 

Preparations. 

1.  Aqua  CamphorsB.— About  J  gr.  in  1  fl.oz.  Dose,  1  to  2  fl.oz. 

2.  Linimentum  Camphorse. — 1  to  4  of  Olive  Oil. 

3.  Linimentum  Camphora  Compositum.— 1  in  9,  with  Strong 

Solution  of  Ammonia,  Spirit,  and  OU  of  Lavender. 

4.  Spiritus  Camphorse.— 1  in  10.    Dose,  10  to  30  min.  (in 

milk  or  on  sugar ;  an  irritant  preparation). 
6.  Tinctura  CamphoraB  Composita.  —  "  Paregoric  Elixir." 
Camphor,  30  gr. ;  Opium,  40  gr.  ;  Benzoic  Acid,  40  gr. : 
Oil  of  Anise,  |  dr. ;  Proof  Spii-it,  20  fl.oz.   1  fl.dr.  contains 
i  gr.  opium.    (See  Opium,  p.  183.)    Dose,  15  to  60  min. 

_  Camphor  is  also  contained  in  all  except  four  liniments,  and 
in  two  omtments. 


ACTION  AND  USES. 

1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

_  .Externalli/.—Ca.mT)hoT  closely  resembles  other  aromatic  oils 
m  Its  action  as  described  under  Terebinthina  Oleum,  page  343 
It  13  (1)  weaUy  antiseptic  ;  (2)  stimulating  to  the  local  circu- 
J^^T^•  ^^l^^^^^'''^  *°  'serves,  after  preliminary 
stimulation  The  uses  of  camphor  externaUy  depend  on  these 
properties  :  the  many  hniments  and  ointments  which  contain  it 
are  mtended  to  increase  the  nutrition  of  indurated  or  stiffened 
parts,  to  relieve  pain,  or  to  produce  counter-irritation.  The 

v'atabTeTnXls:"''  '^"'"^'^  - 
Internalhj.-CamT^hoT  combined  with  carbolic  acid  forms 
an  antiseptic  and  anaesthetic  dressing  for  carious  teeth  InZ 
mouth  It  produces  its  peculiar  taste,  increase  of  the  local  cir 
culation,  sahvation,  and  mucous  flow.    Beaching  the  stomach 
It  causes  a  sense  of  warmth;  is  a  weak  antiseptic  and 
local  ^^elionr'^TV-  ^"1^^^'         ^  carminative  its  p^^^ 
and  its  ?eflpx  IS  f^^K^-  ^""^  relieving  flat^^ence^ 

heart  ful^l,  .5  f '  being  visible  in  increased  action  of  the 
tion    li^drmt  k'"'  °*  and  cerebro-spinal  excita- 

^^s^Y^^^^  ^o^ir-^^ 

_      I  he  intestinal  effects  of  camphor  are  very  similar  and  it 
V— 8 
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2.  ACTION  ON    THE  BLOOD. 

Camphor  enters  the  blood  freely  from  the  unbroken  skin 
and  mucous  surfaces,  and  is  found  in  it  unchanged. 

3.  SPECIFIC  ACTION  AND  USES. 

In  the  organs  and  tissues  a  portion  of  the  camphor 
administered  is  found  unchanged ;  the  rest  appears  to  combine 
■with  glucose.  The  nervous  system  is  chiefly  affected  by  tliis 
drug,  which  in  doses  above  those  usually  ordered  may  so  act  on 
the  cerebrum  as  to  produce  a  kind  of  intoxication,  vsdth  con- 
fusion of  mind,  speech,  gait,  and  gesture,  and  thereupon  con- 
vulsions, probably  originating  in  the  medulla.  Moderate  doses 
are  said  to  produce  an  aphrodisiac,  followed  by  an  anaphro- 
disiac,  effect.  Camphor  has  accordingly  been  used  in  nervous 
prostration,  especially  towards  the  end  of  acute  specific  fevers, 
such  as  typhoid ;  in  poisoning  by  opium  and  other  narcotics ; 
in  alcoholism,  including  deluium  tremens;  and  in  various 
nervous  disorders,  dependent  probably  on  distui-bance  of  the 
cerebral  and  spinal  centres,  such  as  insanity,  hysteria, 
whoopiag  cough,  chordee  or  priapism,  spermatorrhoea,  etc. 
In  large  doses  of  particular  preparations,  and  probably  on 
certaia  subjects,  instead  of  excitement  camphor  produces  rapid 
depression,  chiefly  referable  to  the  heart,  namely,  failure  of 
the  pulse,  paUor,  coldness  and  moistness  of  the  surface,  im- 
pau-ed  local  sensibility,  and  unconsciousness.  The  respiration 
is  much  disturbed  after  fuU  doses,  in  association  with  con- 
vulsions and  coma.  Moderate  doses,  as  we  have  seen, 
stimulate  the  heart  reflexly  from  the  stomach.  The  effect  of 
camphor  on  metabolism  is  unknown  ;  it  lowers  the  body  tem- 
perature both  in  health  and  in  pyrexia,  an  action  which  may 
contribute  to  its  value  in  fevers. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Camphor  is  excreted  unchanged  by  the  respiratory  organs, 
on  which  it  probably  acts  like  turpentine,  and  is  a  common 
ingredient  of  expectorant  mixtures,  especiaUyas  the  Compound 
Tmcture.  The  skin  also  throws  out  camphor,  which  mcreases 
and  gives  its  odour  to  the  perspiration,  the  efiect  being 
refrigerant,  and  probably  accounting  for  the  use  in  common 
colds  of  the  homceopatliic  solution,  "  spirit  of  camphor,  which 
is  a  very  powerful  preparation,  occasionaUy  causmg  death. 
The  kidneys  do  not  excrete  camphor  as  such,  but  as  a  complex 
product. 

Sassafi-as  Radix— Sassafras  Root.— The  dried 
root  of  Sassafras  officinale.    From  North  America. 


Nectandra. 


Characters.— In  branched  pieces,  sometimes  eight  inches  in 
diameter  at  the  crown ;  bark  externally  greyish-brown,  inter- 
naUy  rusty-brown;  of  an  agreeable  odour,  and  a  peculiar 
aromatic  warm  taste  ;  wood  light,  porous,  greyish-yellow,  more 
ieeble  m  odour  and  taste  than  the  bark.    Also  in  chips. 

Composition.— &a.wa.h!ia  contains  a  volatile  oil,  consisting  of 
a  tiirpentine  and  a  camphor;  a  resin ;  and  a  neutral  crystalline 
body,  sassafrin. 

Sassafras  is  contained  in  Decoctum  Sarsse  Compositum. 


ACTION  AND  USES. 

The  physiological  action  of  sassafras  is  unknown  The 
drug  IS  rarely  used  alone,  but  in  the  Compound  Decoction  of 
■   barsapanUa     It  is  supposed  to  increase  the  action  of  the 
Sinn  and  kidneys  in  sjT)hilis,  rheumatism,  etc.,  and  thus  to  be 
an  alterative.    See  Sarsce  Radix,  page  364. 

WTectandi-se  Cortex— Bebeeru  Bark.— The  bark 
of  Nectandra  Rodia?i,  the  Greenheart  Tree.  Imported 
from  British  Guiana. 

an  incT'  tMok  ^""^  ^^"'^^  ^  l^^^er  o? 

Tr^^    A   1    •       ^-^*ernal  colour  gTeyish  -  brown ;  internal 
colour  dark  cmnamon-brown.    Taste  strongly  and  persistenS 
bitter,  with  considerable  astringency  per.istenuy 
Composition.-'Y\,^  active  principle  of  bebeeru  bark  is 

From  Nectandra  Cortex  is  made  ■ 

^'""'"alkSre^^^^^^^  ^^Ipt^te  of  an 

aiualoid  prepared  from  Bebeeru  Bark. 

WatS"and~sS  '^T^^S  the  powdered  Bark  with 

Ster^^th!^ TsTfilf"'^'  P'-'^'^.ipitatmg  the  colouring 
by  Ammonia  741  iik  "'g'^l'^  precipitating  impure  Beberit 
in^  Di~  s'ulSuri.  ^f.^^'^'^'-f'^  therefrom  a  solution 

oryness       ^'^P^^'^o  Acid;  (o)  purifying  and  evaporating  to 

whentTowde7''^t''''T         *--l"«ent  scales;  yellow 
80  of  wat^erT  s^^'riSy  Lis  '  ^  ' 

iodidtT7ottLm^t?;r  ^--'^^ 

astringent  LfusiriLSe's  ^'^'^  ''''''''''' 

Dose.~\  to  10  gr. 
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ACTION  AND  USES. 

_     Bebeeru  bark  is  an  aromatic  bitter,  stomachic  and  tonic 

in  its  effects,  like  orange  and  cascarilla  ;  the  alkaloid  possesses 
the  properties  of  a  pure  bitter. 

Like  aU  other  substances  of  this  class,  beberia  is  antiseptic, 
and  to  a  small  extent  antipyretic  and  antiperiodic ;  but  these 
effects  being  comparatively  insignificant,  its  use  ia  fever  and 
ague  has  now  been  abandoned. 

AEISTOLOCHI^. 

^  Serpentariae  Radix— Serpentary  Root. — The 
dried  rhizome  of  Aristolochia  Serpentaria.  From  the 
southern  parts  of  North  America. 

Characters. — A  small  roundish  rhizome,  with  a  tuft  of 
numerous  slender  rootlets,  about  three  inches  long,  yellowish; 
of  an  agreeable  camphoraceous  odour,  and  a  warm  bitter 
camphoraceous  taste. 

Composition. — Serpentary  contains  chiefly  a  volatile  oil  and 
resin,  with  some  bitter  principle. 

Preparations. 

1.  Infusum  SerpentarisB. — 1  in  40.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Serpentariae. — 1  in  8.    JDose,  J  to  2  fl.dr. 


ACTION  AND  USES. 

Serpentary  possesses  local  and  general  stimulant  and  tonic 

properties,  closely  resembling  those  of  valerian  and  cascarilla. 
It  is  occasionally  used  ia  low,  nervous,  despondent,  and  exci- 
table conditions,  as  well  as  in  low  fevers  and  febrile  states. 

THYMELACEiE. 
Mezerei  Cortex — Mezereon  Bark. — The  dried 
bark  of  Daphne  Mezereum,  Mezereon ;  or  of  Daphne 
Laureola,  Spurge  Laurel.    British ;  the  latter  cul- 
tivated. 

Characters. — In  strips  or  quilled  pieces  of  various  lengths, 
tough  and  pliable,  olive-brown  oa  the  surface,  white  within, 
fibrous,  odour  faintly  nauseous,  taste  hot  and  acrid. 

Composition. — Mezereon  contains  an  acrid  resin,  which  is 
the  anhydrid  of  a  resinous  acid  mezereinic  acid;  an  incvt  Jixed 
oil ;  and  a  glucoside  daphnin,  also  probably  inactive. 


Cascarilla.  225 

Treparations. 
Extractum  Mezerei  ^thereum.— 8  gr.  to  1  fl.oz. 

From  Hxtractum  Mezerei  ^thereum  is  prepared  : 
Linimentum  Sinapis  Compositum. 

tum;^To  g'r^f  pint  Decoctum  Sarss  Composi- 

ACTION  AND  USES. 

EUPHOEBIACE^. 
bark  of  Croton  Eluteria.    Proxn  the  Bahama  Isiands 

coated  with  wMte  ^-iZi^c^TlCC^^^ 

resmous  fracture    is  warrand  bi^^^^^^^^  """^^  ^ 

fragrant  odour  when  Wed  *°  ^  ^^"^  '^"^its  a 

lesttr^sZl^TnJrSf^''--  ^^^^  -^oh 

and  some  tannin  etc      ^^^^'^^^^  ^'^er  prmciple,  ca^cariW^, 

/...«^««./.;._Lime-water,  metallic  salts,  mineral  acids. 
,    T  Preparations. 

ACTION  AND  USES. 
Cascarilla  acts  in  virtno     +t,„  , .  . 

principle  which  it  cIXiL      t/™^'°,       ^^"^  'fitter 

rates  from  the  t.ct^^e  w^SJ^prtrbTw^r^^^^^^^  '^'^  '^^^ 
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Oleum  Crotonis— Croton  Oil.— The  oil  ex- 
pressed from  the  seeds  of  Croton  Tiglium. 

Characters  of  the  seeds. — About  the  size  of  a  grain  of  coffee 
oval  or  oval  oblong,  dull  brownish-grey,  without  odour.  ' 

Substance  resembling  Croton  Oil  Seed:  Castor  Oil  Seed 
■which  is  larger,  bright,  polished,  and  marbled.  ' 

Characters  of  the  oil. — Slightly  viscid  ;  colour  brownish- 
yellow  ;  taste  acrid  ;  odour  faintly  nauseous. 

Composition. — The  active  principle  of  croton  oil  ia  erotonic 
acid,  C(,Hii02,  a  fatty  acid,  partly  free,  partly  combined  with 
glycerine.  With  this  there  are  present  many  fixed  oils  (oleic, 
palmitic,  stearic,  myristic  and  lauric)  as  well  as  their  free 
acids  ;  and  several  volatile  acids  (1  per  cent,  in  all),  which  give 
its  odour  to  croton  oil,  viz.  acetic,  butjTic,  baldriac  and  tighc 
acids,  and  are  derived  from  the  fixed  oils  after  extraction  only. 

Impurities. — Other  fixed  oils. 

Dose. — i  to  1  mm.  placed  on  the  tongue  or  in  crumb  of  bread. 

Preparation. 

Linimentum  Crotonis. — 1  in  8,  with  Oil  of  Cajuput. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Croton  oil  is  a  powerful  irritant  to  the  sMn, 
causiag  a  burning  sensation  and  redness,  followed  by  a  crop  of 
papules,  and  finally  severe  pustules,  which  last  for  days,  heal 
by  scabbing,  and  may  leave  unsightly  cicatrices.  Croton  oil 
liniment  is  much  less  used  than  formerly  as  a  counter-irritant 
in  affections  of  internal  parts,  especially  the  lungs  and  Joints. 

Internally,  also,  croton  oil  is  a  powerful  irritant,  causiag 
burning  in  the  throat,  heat  ia  the  epigastrium,  possibly  nausea, 
and  purgation.  It  acts  as  a  very  rapid  drastic  cathartic,  with 
some  pain,  producing  a  motion  within  1  to  2  hours,  which 
is  partly  solid,  the  effect  being  repeated  several  times  during 
the  next  twelve  hours  ia  a  more  liquid  form.  The  irritant 
effect  consists  chiefly  in  direct  inflammation  of  the  mucous 
membrane,  with  increased  watery  transudation,  heightened 
peristaltic  action,  probably  glandular  (not  biliary)  hyper- 
secretion. The  muscular  excitement,  and  consequent  griping 
which  it  produces,  commence  before  the  oil  has  reached  tlie 
duodenum,  to  be  acted  on  by  the  pancreatic  juice  and  bile,  and 
are,  therefore,  partly  reflex  acts,  originating  in  irritation  of  the 
gastric  nerves  by  the  free  portion  of  the  erotonic  acid,  section 
of  the  vagi  postponing  its  purgative  action.  This  accounts  for 
the  rapid  action  of  the  drug. 


Oleum  Ricim. 


3^7 


Croton  oil  is  used  when  a  speedy  and  complete  evacuation 
of  the  bowels,  and  diminution  of  the  arterial  pressiu-e,  are 
demanded.  It  is  a  proper  purgative  in  some  cases  of  apoplexy  ; 
in  intestinal  obstruction  from  impacted  fasces ;  or  where  other 
purgatives  have  failed  in  constipation,  and  an  organic  obstacle 
does  not  exist.  The  smallness  of  the  dose,  which  can  be  put 
in  food,  renders  it  a  convenient  purgative  for  insane  and  un- 
conscious patients.  Croton  oil  must  always  be  given  with 
great  care;  and  is  inadmissible  in  feeble  subjects,  in  organic 
obstruction,  and  in  inflammatory  states  of  the  stomach  and 
intestines. 

2.  ACTION  IN  THE  BLOOD;    SPECIFIC,  AND  REMOTE  LOCAL 
ACTION. 

Crotonic  acid,  or  its  products,  are  occasionally  absorbed, 
and  cause  disturbance  of  the  heart  and  nervous  centres. 

Oleum  Ricini-OASTOR  Oil.— The  oH  expressed 
from  the  seeds  of  Ricinus  communis.  Imported  chiefly 
from  Calcutta. 

Characters  of  the  seeds.— Oval,  somewhat  compressed, 
smooth  and  shining,  grey,  marbled  with  reddish-brown  or 
DlacJiish- brown  spots  and  stripes. 

Substance  resembling  Castor  Oil  Seed:  Croton  Oil  Seed  (q  v  ) 
Characters  of  the  oi/.- Viscid,  colourless,  or   pale  straw 
yellow,  having  a  slig-htly  nauseous  odoui-  and  a  somewhat  acrid 
taste.    Entirely  soluble  in  one  volume  of  alcohol  and  in  two 
volumes  of  rectified  spirit. 

acid^cV'a''-~'^l'^  ^"^^  °i  °^  °f  ^^"inoleic 

acta,  0]8H3403,  combined  with  glycerine.     Palmitin  stearin 

'^X^''''''' '       ^^^^^^^  ^'^^ 

Dose.— I  to  8  fl.dr. 

Preparations. 

_    Oleum  Ricmi  is  contained  in  :  CoUodium  Flexile  fl  in  401 
ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

is  aDDfiedT/?'ir?  ^l^'^'i'  "k*^  ^l^°nd  oil;  and 
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Internally. — Castor  oil  is  perfectly  non-irritant  if  pure, 
until  it  reaches  the  duodenum,  where  it  is  decomposed  hy  the 
pancreatic  juice,  and  the  ricinoleic  acid  at  once  comes  into 
action.  If  the  oil  he  rancid,  irritation  of  the  stomach  -will 
cause  nausea  and  vomiting. 

Castor  oil  is  a  simple  purgative,  at  once  rapid  and  certain, 
mild  and  painless,  producLag  one  or  more  liquid  but  not 
watery  stools  in  four  to  six  hours,  followed  by  a  sedative 
effect.  It  is  believed  to  stimulate  the  muscular  coat  and  in- 
testinal glands,  but  not  the  liver.  It  also  purges  when  given 
as  enema. 

Castor  oil  is  used  as  the  best  of  aU  simple  purgatives 
when  a  free  evacuation  of  the  bowels  only  is  desired.  It  can 
be  given  in  all  conditions  where  a  laxative  is  permissible,  and 
is  therefore  specially  employed  in  the  treatment  of  diarrhoea 
due  to  the  presence  of  indigestible  or  undigested  food  in  the 
bowels,  in  the  constipation  of  typhoid  fever,  after  abdominal 
operations,  in  pregnancy,  and  post-partum.  It  is  a  valuable 
purgative  for  children  and  for  the  old  and  infirm.  In  some 
forms  of  indigestion  in  infants,  and  of  chronic  obstruction  of 
the  bowels,  small  doses  (5  min.  for  an  infant),  may  be  given 
three  or  four  times  a  day  for  days  or  even  weeks,  as  an  emul- 
sion, with  the  best  result.  Small  doses  of  tincture  of  opium  are 
sometimes  combined  with  castor  oil. 

2.  ACTION  ON  THE  BLOOD  ;   SPECiriC,  AND  REMOTE  LOCAL  ACTION. 

Ricinoleic  acid  enters  the  blood  and  tissues,  and  leaves  the 
body  in  the  excretions,  including  the  milk,  which  purges  the 
infant  at  the  breast. 

The  Leaves  of  the  Castor  Oil  Tree,  applied  locally  to  the 
mamma  as  a  poultice,  are  said  to  be  galactagogue. 

Kamala — Kamala. — A  powder  which  consists  of 
the  minute  glands  that  cover  the  capsules  of  Eottlera 
tinctoria.    Imported  from  India. 

Characters. — A  fine  granular  mobile  brick-red  powder,  with 
little  odour  or  taste  ;  diflicult  to  mix  with  water  ;  mainly  solu- 
ble in  alcohol  and  ether,  the  residue  consisting  principally  of 

tufted  hairs.  ^  -.x  j-i  c 

Impurities. — Sand  or  earth.    Resembles  Oxide  and  iodide  01 

Mercury,  but  is  not  heavy. 

Composition.— Kn.m9lvi  contains  an  active  resin,  rottlerin, 

allied  to  coussin  (see  Cusso),  tannin,  red  colouring  matter,  etc. 
j)Qsg_  30  gr.  to  i  oz.,  as  an  electuary  with  tamai-inds. 


Piper  Nigrum. 
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ACTION  AKD  USES. 

_  Kamala  is  an  anthelmintic  and  slight  gastro-intestinal 
irritant,  sometimes  causing  nausea,  vomiting,  colic,  and 
diarrhoea.  It  is  used  to  expel  the  tape-worm,  lumbricoid,  and 
oxyuris. 

PIPERACEiE. 
Piper  IVigi-um— Black  Pepper.— The  dried  un- 
ripe berries  of  Piper  nigrum.    Imported  from  the 
East  Indies. 

•  ^,  C'A^''^"'^''*-— SmaU,  roundish,  wrinHed  ;  tegument  brown- 
ish-black,  contaming  a  greyish-yeUow  globular  seed.  Odour 
aromatic.    Taste  pungent,  and  bitterish. 

SuUtances  resembling  Black  Fepper :  Pimento,  which  has 
calyx  ;  Cubebs,  which  has  stalt. 

Composition.—Pe^^ev  contains  a  volatile  oil,  isomeric 
with  turpentine  with  the  odour  of  pepper;  a  complex  resin; 
a  tasteless  crystalline  alkaloid,  piperin,  Ci^HigNOs,  that  is, 
isomeric  with  morphia;  and  ^      '  ' 

Dose. — 6  to  20  gr. 

Preparation. 
Confectio  Piperis.— 1  in  10.    Dose,  1  to  2  dr 
Pepper  is  also  contained  in  Confectio  Opii  (i  in  311  and 
Pulvis  Opu  Oompositus  (1  in  7^).  a    K'-  ^  <>i;,  ana 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES 

countSS,^^rmirarr"*'°  rubefacient,  anodyne,  and 
moufrXi''  stimulant  aromatic  in  the 

2.  ACTION  m  THE  BLOOD,  ANn  SPECIPIC  ACTION  AND  USES 
CJn^n     -P  1"  ^^'^OTE  LOCAL  ACTION  AND  USES. 

kidney  and  T^ShoKr?'*!'.'"*-'  °*  P^PP'^^  ''^c^eted  by  the 
tociney,  and  probably  by  the  mtestinal  mucous  membranes,  and 
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act  as  remote  local  stimulants  of  the  circulation  and  nutrition 
in  the  urethra  aJid  rectum.  Pepper  is  occasionally  used  in 
gleet ;  but  much  more  extensively  for  hasmorrhoids  and  other 
diseases  of  the  rectum. 

Ciibcba — CuBEBS. — The  dried  unripe  fruit  of 
Cubeba  officinalis.    Cultivated  in  Java. 

Characters. — The  size  of  hlack  pepper,  globular,  wrinkled, 
blackish,  supported  on  a  stalk  of  rather  more  than  its  own 
length ;  has  a  warm  camphoraceous  taste  and  characteristic 
odour. 

Substances  resembling  Cubebs  :  Pimento  and  Black  Pepper, 
which  have  no  stalk. 

Composition. — ^Cubebs  consists  of  6  to  15  per  cent,  of  the 
officinal  volatile  oil ;  2  per  cent,  of  a  neutral,  odourless,  and 
tasteless  body,  insoluble  in  water,  cubebin,  CjoHj^Og  ;  6  per 
cent,  of  a  resin  containing  cubebic  acid;  a  fatty  oil;  and  g^um. 
Volatile  oil  of  cubebs,  C15H24,  is  colourless  or  pale  greenish- 
yellow,  smelling  of  cubebs. 

Dose.— 30  to  120  gr. 

Preparation  s. 

1.  Oleum  Cubebse. — The  oil  distilled  in  Britain  from  Cubebs. 

Dose,  5  to  20  min.,  with  mucilage  and  syrup. 

2.  Tinctura  Cubebsa.— 1  in  8.    Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

The  action  of  cubeb  pepper  closely  resembles  that  of 
common  pepper,  but  different  parts  of  the  body  are  affected 
in  different  degrees. 

Cubebs  is  an  aromatic  stomachic,  in  small  doses  ;  in  large 
doses  it  is  apt  to  derange  the  digestion ;  and  in  very  large  doses 
it  is  a  gastro-intestinal  irritant.  It  is  sometimes  applied  to 
the  pharjTix  in  chronic  inflammation,  and  very  rarely  it  is 
given  in  chronic  dyspepsia. 

2.  ACTION  ON  THE  BLOOD,  AND  SPECIFIC  ACTION. 

The  active  principles  of  cubebs  enter  the  blood,  and  thence 
the  tissues.  Large  doses  probably  have  an  action  similai-  to 
turpentine,  but  no  use  is  made  of  it  on  this  account. 

3.  REMOTE  LOCAL  ACTION. 

The  principal  effects  of  cubeb  pepper  are  produced  when 
it  is  leaving  the  body  by  the  kidneys  and  urinary  passages, 
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the  skin,  and  the  respiratory  organs.  In  this  respect  it  closelv 
resembles  copaiba,  and  is  used  in  the  same  cla'is  of  cases  with  it 
ihus,  It  IS  a  diuretic,  acting  directly  on  the  renal  cells  The 
cubebic  acid  is  excreted  in  the  urine  as  a  salt,  from  which  it  may 
be  precipitated  by  nitric  acid ;  and  stimulates  and  disinfects 
the  gemto-urlnary  passag-es  with  which  it  comes  in  contact 
Ihe  sweat  and  the  bronchial  mucus  are  both  increased,  and 
sometimes  an  eruption  appears  on  the  skin. 

Cubebs  is  rarely  used  except  in  gonorrhoea  and  vesical 
atiections.  It  is  decidedly  less  unpleasant  than  copaiba,  and 
much  less  hable_  to  disturb  digestion.  It  is  sometimes  pre- 
scribed for  chronic  bronchitis.  ^ 

Maticae  Folia—MATico  Leaves. —The  dried 
leaves  of  Artanthe  elongata.     Imported  from  Peru. 

Characters.— From  two  to  eight  inches  long,  veined  and 
tesselated  on  the  upper  surface,  downy  bene^a'th ;  with  an 
:rat\dot"^  ''''''         -  a.-eab?e 

Substance  resembling  Maiico  :  Digitahs.   (See  page  309  1 

Composition.-Matmo  contains  a  quantity  of  Volatile  oil 
artantMc  acvd  (crystalline),  resin,  and  tannic  alid  ' 

Preparation. 
Infusum  Maticae.— 1  in  20.    Dose,  1  to  4  fl.oz. 


ACTION  AND  USES. 


in  itfaciioJ'nnH  fsemble  pepper  and  cubebs  very  closely 
m  its  action,  and  has  been  given  in  the  same  class  of  cases  but 

urfaceoftliTrf  physical  character  of  the  ^^adS 

suriace  of  the  leaf  renders  it  a  local  hemostatic  when  annlipd 
to  incised  wounds,  as  it  facUitates  coagulation. 

SALTCACE^. 

_Thr  Wk  STr""-^^^""^^  Bark.  (Not  Officinal.) 
—Ihe  bark  of  Sahx  caprea,  and  other  species 

ture  fitoufanlfo'^h'^  ^T"''  ^^"^  ^P'^'^^i^  ^ark,  the  struc 
and  aslTngent  '  ^'i^- «ligWiy -omatic  ;  taste  bitter 
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Non-officinal  Preparations. 

1 .  Salicinum. — Salicin,  CjjHjgOy.   A  neutral  principle  in  silky 

acicular  crystals,  or  white  tables;  odourless,  bitter. 
Solubility,  1  in  20  of  -water.    Dose,  5  to  30  gr. 

2.  Acidum  Salicylicum,  C^HgOs,  or    H2.C7H4O3.    Smirce. — 

Prepared  from  the  oil  of  G-aultheria  procumbens  ("Winter 
Green),  or  commercially  by  passing  a  stream  of  Carbonic 
Acid  over  a  heated  mixture  of  Carbolic  Acid  and  Caustic 
Soda,  decomposing  by  Hydrochloric  Acid,  and  purifying. 
Characters. — Light  acicular  crystals ;  odourless,  but  irritant 
to  the  nostrils;  with  a  sweetish  taste.  Solubility, 
1  in  760  water ;  1  in  4  of  spirit. 
Dose. — 5  to  30  gr.  or  more. 

From  Acidum  Salicylicum  is  prepared  : 

SodaB  Salicylas,  Naj.CjH^Os.  Source.— Ma-de  by  neutral- 
ising the  Acid  by  Bicarbonate  of  Soda  in  water ;  or 
as  the  acid  without  the  final  decomposition. 

Characters. — Shining  silky  tabular  crj'stals,  or  a  white 
crystaUine  powder,  odourless,  with  a  sweetish 
unpleasant  taste.     Solubility,  1  in  1  of  water. 

Dose.— 10  to  30  gr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Salicylic  acid  acts  as  an  antiseptic  and  dis- 
infectant, not  inferior  to  carbolic  acid.  At  the  same  time  it 
stimulates  the  local  circulation.  It  is  extensively  used  as  a 
surgical  dressing  in  the  form  of  cotton  wool  impregnated  with 
the  acid  by  the  aid  of  glycerine.  On  the  contrary,  salicylate 
of  soda  has  no  antiseptic  or  disinfectant  power,  unless  combined 
with  a  mineral  acid  to  liberate  the  salicylic  acid.  Salicylic  acid 
in  powder,  diluted  with  talc,  is  a  anhidrotic,  checking  local 
perspirations  of  the  feet,  or  the  general  perspirations  of  phthisis. 
Neither  substance  is  absorbed  by  the  imbroken  skin. 

Internally. — Salicylic  acid  causes  sneezing  and  cough  when 
applied  to  the  nose,  or  inhaled,  like  benzoic  acid ;  and  when 
admitted  to  the  stomach,  it  is  also  a  local  irritant,  causing  heat, 
pain,  nausea,  and  vomiting,  unless  in  moderate  and  well-diluted 
doses  The  soda  salicylate  is  very  much  less  irritant,  and  may 
be  freely  administered  if  pure.  The  latter  drug  is  used  for 
sarcinous  vomiting,  and  in  some  cases  of  chronic  dyspepsia  with 
decomposition.  SaUcin  is  easily  borne  by  the  stomach.  In 
the  bowel  it  is  converted  into  saligenin  (C^HgOs)  and  glucose; 
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and  the  former  is  in  turn  broken  up  into  salicyluric  (HC„H  NO  ) 
saHcyUc,  and  salicylous  acids  (C.HeO,).    Salicylous  acid  is  a 
local  u-ntant. 

2.  ACTION  ON  THE  BLOOD  AND  ITS  USES. 

SaUcyHc  acid  necessarily  exists  in  the  blood  as  the  salicylate 
ot  soda,  being  taken  up  with  considerable  rapidity.  The  acid 
IS  possibly  again  Hberated  in  part  by  the  free  carbonic  acid  of 
the  plasma  m  inflamed  parts  of  the  body,  and  thus  exerts  its 
antiseptic  action  within  the  body ;  but  this  is  doubtful.  Either 
in  the  blood,  or  in  some  of  the  tissues,  a  portion  unites  with 
glycocoU  just  like  benzoic  acid),  and  forms  salicylui-ic  acid 
comparably  with  hippuric  acid),  thus  :  C^H.O,  4-  C  H  NO 
(glycocoll)  =H.C,H3N04  (sahcyluric  acid)  +  H  O  ^ 
As  regards  salicin,  the  decomposition  begun  in  the  bowel  is 
contmued  in  the  blood.  5^     oue  oowei  is 

3.  SPECIFIC  ACTION  AND  TTSES. 

The  action  of  saUcylic  acid  and  its  sodium  salt  is  identi- 
cal  m  the  tissues,  since  the  former  is  converted  into  the  latter 
A  moderate  dose  causes  increased  cardiac  action,  flushing  and 
warmth  of  the  surface,  perspiration,  a  full  feeling  in  the  head 
tamitus,  deafness,  impairment  of  vision,  and  possibly  a  slight  fSi 

Scr3'^*S;;^^^^^^^  ''''  nitrogenous  Lste  Is  sS  to  b" 
increased,  l^arger  doses  may  cause  delirium  Eesniratinn 
is  temporarUy  disturbed;   the  heart  is  depr^  sed  X  Z 

K'^^flufte™'-''.^  '"^^^^  ^^^^-^  and  the'bloJl 
pressure  taUa  ;  perspu-ation  is  mcreased;  the  peripheral  nerves 
both  sensory  and  motor,  are  unaffected.  ^  ' 

fn„.^r^  these  phenomena    in  the  healthy  subiect  tikpn 

cIassS'7ct\VVlnnl'"P^r'^  ^  '^"^  ^^^^^  distinct 
fever,  pneurnia  py^mTa'^L^T  i?r'"''',  ^"''V^  ^^'^^^^'^ 
antipyretic.    In  thirr^snect  it  t  ^       "^t^  and  powerful  . 
only  more  ranid  in  , i       comparable  with  quinia  ,• 
diseases  in  sinele  fi,r^i.       l  ^®  ^^^n  m  these 

certain  height^S^'woJX  f  ^  f  VT^^^^'^"^  '^"^'^^  ^ 
b    .    .y        ranr.  2.  In  acute  rheumatism,  saHcy late 
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of  soda  is  distinctly  a  specific  (much  as  quinia  is  a  specific 
against  malaria),  reducing  the  temperature,  relieving  the  pain, 
removing  the  swelling  and  other  local  symptoms,  and  shortening 
the  duration  of  the  disease.  By  thus  curtailuig  the  course  of 
rheumatism,  this  drug  may  indirectly  reduce  the  UahHity  to 
cardiac  and  other  complications ;  but  it  is  of  no  great  service 
directly  in  this  respect.  It  is  of  no  use  in  chronic  rheumatism 
or  in  gout ;  of  doubtful  value  in  rheumatic  sciatica.  It  may 
be  given  either  in  wafers  or  in  solution ;  and  in  this  country  it  is 
now  often  combined  with  bicarbonate  of  potash  in  free  doses 
(20  gr.).  When  the  pyrexia  declines,  the  dose  of  the  salicylate 
must  be  most  gradually  reduced,  as  relapses  are  extremely 
common  after  it  has  been  discontinued. 

Diphtheria  and  diabetes  have  sometimes  been  successfully 
treated  with  salicylates. 

Salicin  may  be  used  for  the  same  purposes  as_  the 
salicylates ;  its  action,  i£  less  powerful,  being  better  sustained, 
and  the  cardiac  and  vascular  depression  less  marked. 

4.  REMOTE  LOCAl  ACTION  AND  USES. 

Salicylic  acid  is  slowly  excreted  in  the  urine,  sweat,  saliva, 
bile,  and  mucous  secretions  generally,  mostly  as  the  saKcylate 
or  the  fi-ee  acid,  partly  as  salicyluric  acid. 

Its  most  important  action  remotely  is  on  the  kidneys  and 
urinary  passages,  where  it  is  a  stimulant  and  disinfectant,  at 
the  same  time  increasing  the  acidity.  It  is  thus  adapted  for 
the  treatment  of  chronic  inflammatory  affections  of  the  bladder, 
with  foul  alkaline  urine  and  phosphatic  deposits.  Sometimes, 
however,  it  so  irritates  the  kidney  as  to  cause  albuminuria 
and  even  hajmaturia  ;  and  it  must  be  used  with  great  caution, 
for  these  or  other  purposes,  if  renal  disease  be  present. 

LIQUIDAMBARACE^. 
Styi'ax  Pi-teparatus — Prepared   Storax. — A 
halsam   obtained   from   the   bark  of  Liquidambar 
orientale.    Purified  by  means  of  rectified  spirit  and 
straining. 

Characters.— k  semi-transparent  brownish-yellow  semi-fluid 
resin  of  the  consistence  of  thick  honey,  with  a  strong  agreeable 
fraffi^nce  and  aromatic  bland  taste.  Heated  in  a  test  tube  on 
the  vapour  bath,  it  becomes  more  liquid  but  gives  oif  no 
moisture  •  boiled  with  solution  of  bichromate  of  potiish  and 
sulphuric'  acid  it  evolves  the  odour  of  hydride  of  benzoyl 

Composition.— ^ioT&yi  consists  oi  a  volatile  oil,  styrol,  Ogiig, 
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einnamic acid,  cinnamate  of  cinnamic-cether  (stjracin),  and  various 
resins.  Cinnamic  acid,  CgHjOj,  which  occurs  also  in  the 
balsams  of  Peru  and  Tolu,  is  a  colourless,  odourless,  crystalline 
body,  closely  allied  to  benzoic  acid,  being  excreted  in  the  urine 
partly  as  hippuric  acid. 
j)ose. — 5  to  20  gr. 

Storax  is  contained  in  : 
Tinctura  Benzoini  Composita. — 33  gr.  in  1  fl.oz. 


ACTION  AND  USES. 

Storax  is  a  local  and  remote  stimulant,  antiseptic,  and 
disinfectant,  like  benzoin  and  the  balsams  of  Peru  and  Tolu 
It  is  used  for  scabies  and  phthiriasis. 

TJLMACEiE. 

Ulmi  Cortex— Elm  Bark.— The  dried  inner 
bark  of  Ulmus  campestris,  Broad-leaved  Elm.  From 
trees  mdigenous  to  and  cultivated  in  Great  Britain. 

Characters.— A  tough  brownish-yeUow  bark,  about  half 
a  iine  thick,  without  smell ;  taste  mucUaginous,  sUghtly  bitter 
ana  astrmgent.  >  o 

„,;/T^''''^''\~f'^  ^^'^'^  ""^^'^^^^  '-^^0"*  3  per  cent,  of  tannic 
acid  20  per  cent,  of  mncilage,  and  a  peculiar  brown  body,  ulmin, 
insoluble  in  water.  ' 
and  ggi°^1^^'^^*^«''--^Persalt8  of  iron,  salts  of  lead  and  silver, 

Preparation. 
Decoctum  Ulmi.— 1  in  8.    Dose,  2  to  4  fl.oz. 


ACTION  AND  USES. 

hnf  f}"^  '^^^}  ^""^  *  ^^^'O"^  to  oak  bark  and  tannic  acid 

but  IS  demulcent  as  well  as  astringent.  ' 

CUPULIFEEiE. 

of  t?"rall%''"T-^."^  BARK.-The  dried  bark 

^edunci  tSSdTn  sjr^^*^"^.^  ^^^^^"^ 
,  in  Great  Britain  ^  ^'"""^ 

cinnfmrcowSTl^^  greyish  shining  epidermis, 
strongly  astringent. 
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Substance  resembling  Oak  Bark  :  Pale  Cinchona  Bark,  wliicli 
is  bitter. 

Composition. — Oak  bark  contains  4  to  20  per  cent  of  tannic 
and  ffallic  acids,  pectin,  and  other  constituents  of  plants. 
Incompatibles. — Those  of  tannic  and  gallic  acids. 

Preparation. 

Decoctum  Quercfts. — 1  in  16.    Bose,  1  in  2  fl.oz.  Seldom 
given  internally. 

Oalla — Galls. — Excrescences  on  Quercus  infec- 
toria,  caused  by  the  punctures  and  deposited  ova  of 
Diplolepis  Gallse  tinctorise. 

Characters. — Hard  heavy  globular  bodies,  varying  in  size 
from  half  an  inch  to  three-fourths  of  an  inch  iu  diameter, 
tuberculated  on  the  surface,  the  tubercles  and  intervening 
spaces  smooth ;  of  a  bluish-green  colour  on  the_  surface, 
yellowish- white  within,  with  a  small  central  cavity  ;  intensely 
astringent. 

Composition. — Galls  contain  from  15  to  65  per  cent,  of 
tannic  acid,  about  5  per  cent,  of  gallic  acid,  and  other  less 
important  constituents. 

Preparations. 

1.  Tinotura  Gallse.— 1  in  8.    Dose,  J  to  2  fl.dr.    Seldom  used 

except  as  a  test. 

2.  TJnguentum  Gallae. — 1  in  6J. 

From  TJnguenttm  Galla  is  prepared  : 

Unguentum  Gallae  cum  Opio.— 1  of  Opium  to  14f  of  Oint- 
ment of  Galls. 

From  Oalla  are  also  made  : 

1.  Acidum  Tannicum. — Tannic  Acid.  Tan- 
nin.   C^yHs^Oi,.    An  acid  extracted  from  galls. 

Source.— M.a.ie  by  exposing  powdered  gaUs  to  a  damp 
atmosphere  ;  macerating  with  ether ;  pressing ;  and 
partially  evaporating  and  drying  the  liquid  portion. 

Characters.— Fale  yellow  vesicular  masses,  or  thin  glisten- 
ing scales,  with  a  strong  astringent  taste,  and  acid 
reaction.  SolubiUty :  10  in  8  of  water  or  spirit; 
sparingly  in  ether  ;  1  in  3  of  glycerine. 

Incompatiblcs.-Gelatme  (which  it  precipitates  distinguish- 
ing  it  from  gallic  acid),  mineral  acids,  alkahes ; 
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salts  of  antimonj'-,  lead,  silver;  persalts  of  iron, 
alkaloids,  vegetable  emulsions. 
Dose. — 2  to  10  gr. 

Freparations, 

a.  Glycerinum  Acidi  Tannic!. — 1  to  4.  Dose,  10  to  40 
min. 

h.  Suppositoria  Acidi  Tannici. — 3  gr.  in  each. 

c.  Suppositoria  Acidi  Tannici  cum  Sapone. — 3  gr.  in  each. 

d.  Trochisci  Acidi  Tannici. — \  gr.  in  each.    Boae,  1  to  6. 

2.  Acidum  Gallicum — Gallic  Acid.  HgCjHg 
Oj.HgO.    A  crystalline  acid  prepared  from  galls. 

Source. — Made  by  fermenting  a  paste  of  powdered  galls 
and  water,  boiling  with  water,  straining,  and  purify- 
ing the  crystalline  product. 

Characters. — White  or  pale  fawn  silky  needles,  with  an 
acid  taste.  Solubility:  1  in  100  of  cold  water, 
1  in  3  of  boUing  water,  1  in  8  of  spirit,  1  in  20 
of  glycerine.  It  may  be  combined  with  the  proto- 
salts  of  iron.  Resembles  Tannic  Acid,  but  has  no 
astringent  taste,  and  does  not  precipitate  solutions 
of  gelatine. 

Incompatiblcs.—^-^iiitns  Mih.ex\s  Nitrosi ;  metallic  salts, 

including  juer-salts  of  u'on. 
Base. — 3  to  10  gT. 

Preparation, 

Glycerinum  Acidi  Gallici.— 1  to  4.  Dose,  10  to  60  min. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally .-T:},e  action  of  tannic  acid,  and  of  the  many 
officmal  substances  which  contain  it,  including  oak-bark  and 
galls  depends  upon  its  property  of  precipitating  albumen  and 
gelatine.  When  applied  to  the  skin  or  exposed  mucous  surfaces 
It  condenses  or  constringes  the  albuminous  and  connective 
tissues,  and  coagulates  the  fluids  pervading  the  solid  elements 
(an  action  which  m  the  dead  sk-in  converts  the  whole  into  leather). 
At  the  same  time  the  sensibility  of  the  nerves  is  reduced.  The 
vesselsare  compressed  by  the  constringed  tissues  to  such  adegi-ee 
that  their  size  18  mdirectly  reduced,  the  circulation  through 
them  diminished,  and  hccruorrhage  from  them  arrested  by 
pressure  and  by  coag.ilation  of  the  blood  by  the  acid.  If  a 
w — 8 
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"passive"  discharge  of  plasma  and  leucocytes  is  escaping 
from  their  walls,  as  in  chrome  inflammation,  the  exudation  is 
stopped.  Thus  tannic  acid  is  a  powerful  indirect  styptic  and 
astringent.  Broken  surfaces,  such  as  ulcers,  have  their  super- 
ficial layers  of  cells  condensed,  and  the  discharge  disinfected 
and  coagulated,  thus  promoting  healing.  It  is  a  remarkable 
fact  that  tannic  acid  does  not  actively  contract  blood-vessels 
like  lead  and  silver  ;  on  the  contrary,  it  dilates  them  ;  but  the 
indirect  or  constringent  influence  more  than  neutralises  this. 

There  is  hardly  a  limit  to  the  application  of  tannic  acid, 
and  preparations  contaiuing  it,  as  astringents  and  styptics. 
Superficial  hasmorrhage  from  small  wounds,  the  nose,  gums, 
throat,  etc.,  and  chronic  or  subacute  inflammatory  discharges 
from  the  skin,  eyes,  nose,  urethra,  vagina,  womb,  or  rectum, 
may  all  be  treated  with  it.  The  acid  may  be  used  solid,  being 
dusted  or  insufflated  on  the  part;  in  solution  as  injection, 
lotion,  etc. ;  or  inserted  into  canals  or  cavities  as  bougies  or  sup- 
positories. The  two  ointments  of  galls  are  favourite  applica- 
tions to  haemorrhoids. 

Internally. — In  the  mouth,  tannic  acid  produces  its  peculiar 
"  taste,"  with  a  sensation  of  astringency,  dryness,  roughness, 
stiffness  of  the  tongue  and  throat,  and  thirst ;  the  parts  being 
constringed  and  partially  ansesthetised,  and  the  other  effects 
produced,  as  described,  externally.  Preparations  containing 
this  drug  are  in  much  request  in  chronic  sore  throat  with  a 
relaxed  condition  of  the  uvula,  pharynx,  and  larynx,  slight 
catarrh,  cough,  and  occasional  slight  bleeding.  The  trochisci, 
gargles,  sprays,  or  the  glycerine  applied  with  a  brush,  may  be 
used  in  different  cases. 

In  the  stomach,  tannin  precipitates  the  pepsin  with  the 
albumens  of  the  gastric  juice  ;  and  if  in  quantity,  will  inter- 
fere with  digestion  by  this  means,  as  well  as  by  constringing 
the  mucosa,  reducing  the  circulation,  and  diminishing  the 
secretion.  On  the  contrary,  if  a  chronic  gastric  catarrh  be 
present,  causing  dyspepsia,  tannin  will  give  relief  by  arresting 
the  morbid  process,  on  the  priuciples  already  discussed. 
Haemorrhage  from  ulcer  of  the  stomach  is  often  successfully 
treated  by  free  (1  dr.)  doses  of  the  acid,  which  acts  as  a  direct 
styptic.  In  the  stomach  another  highly  important  use  is  made 
of  the  drug,  viz.  as  an  antidote  to  antimony,  and  such  alkaloids 
as  morphia,  nicotin,  strychnia,  etc. ;  a  strong  infusion  of  tea 
being  given  if  no  other  tannate  is  at  hand.  An  emetic  or 
purgative  should  be  afterwards  given  in  alkaloidal  poisoning, 
as  the  compounds  with  tannic  acid  are  not  perfectly  in- 
soluble. 

The  astringent  effect  of  tannin  is  continued  in  the  in- 
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teatines,  -where  it  and  its  compounds  are  the  most  popular 
remedies  for  diarrhoea,  whether  alone  or  combined  with 
other  astringents,  antacids  such  as  chalk,  or  anodynes  such  as 
opium.  Intestiaal  hasmorrhage  may  sometimes  be  arrested 
by  the  same  means.  Dm-irig  its  passage  along  the  alimentary 
canal,  part  of  the  tannin  is  converted  into  gallic  acid,  which 
enters  the  blood  ;  the  rest  is  excreted  in  the  faeces. 

Tannic  acid  +  water  =  gallic  acid  +  glucose. 
C37H22O17  +  4H2O  =  3H3O7H3O5  +  C^HipOe.  _ 
Gallic  acid  possesses  no  local  astringent  or  antiseptic  pro- 
perties, and  is  therefore  seldom  if  ever  given  for  immediate 
local  pxirposes. 

2.  ACTION  ON  THE  BLOOD,   AND  ITS  USES. 

Entering  the  circulation  as  gallic  acid,  the  preparations  of 
tannin  are  not  certainly  known  to  have  any  further  astringent 
effect  on  the  vessels,  any  antiseptic  action,  or  coagulating  in- 
fluence on  the  blood.  If  injected  directly  into  the  veias, 
tannic  acid  would  prove  rapidly  fatal  by  clottiag  and  embo- 
lism. 

3.   SPECIFIC  ACTION  AND  USES. 

The  action  of  these  substances  on  the  tissues  must  depend 
entirely  on  the  gallic  acid.  In  full  doses  gallic  acid  causes 
circulatory  depression,  by  weakening  the  heart  and  dilating 
the  vessels ;  and  it  also  causes  dyspnoea.  But  besides  these 
effects  determined  by  experiment,  it  is  almost  universally  re- 
garded to  be  a  specific  astringent  and  haemostatic,  and  thus  to 
arrest  chronic  discharges  from  internal  and  distant  parts,  such  as 
the  uterus  and  rectum,  and  to  check  bleeding,  especially  hsemop- 
tysis.  (xaUic  acid  is  much  used  for  these  purposes,  and  should 
be  given  in  fuU  doses — even  up  to  one  drachm  at  a  time  if 
hasmorrhage  be  urgent.  It  must  be  confessed  that  some 
authorities  do  not  believe  in  this  action  or  use  of  the  drug. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Tannic  and  gallic  acids  are  rapidly  excreted,  chiefly  as 
gaUic  acid,  partly  also  as  pyrogallic  acid,  in  the  urine,  which 
IS  darkened  in  tint.  No  remote  disinfectant  effect  is  to  be 
obtained  in  the  kidneys  or  bladder;  nor  is  galUc  acid  now 
believed  to  diminish  the  albuminuria  of  Bright's  disease.  Some 
hold  that  it  arrests  renal  haemorrhage  ;  but  in  this,  and  in  aU 
kmds  of  hcBmorrhage,  there  is  a  constant  possible  source  of 
error,  from  the  fact  that  the  spontaneous  arrest  of  bleeding  is 
extremely  common. 

Gallic  acid  has  also  been  used  in  night-sweats,  with  doubt- 
ful success. 


34°  Materia  Medica  and  Therapeutics. 

Acidum  Pyi-ogamcum  -  Pyrogallic  Acid. 
Pyrogallol  C,H3(OH)3.  {Not  Officinal.)-A  body 
obtained  from  gallic  or  tannic  acid  by  carefully 
heating. 

Characters.— Vexj  smaU  shining  colourless  crystals,  be- 
conung  black  on  exposure;  odourless,  insipid ;  not  acid  to  test- 
paper  ;  readily  soluble  in  water. 

Dose. — i  to  IJ  gr. 


ACTION  AND  USES. 

Pyrogallic  acid  has  a  powerful  affinity  for  oxygen,  and  is 
thus  ajitiseptic  and  disinfectant  (in  1  to  2i  per  cent,  solutions). 
It  stams  the  skm  and  hair  dark  without  mjuring  their  struc- 
ture. It  also  acts  as  a  powerful  but  somewhat  painful  local 
stimulant,  which  wiU  destroy  excessive  cutaneous  growths,  and 
may  be  used  (60  gr.  to  one  ounce  of  lard)  in  psoriasis,  but 
only  when  the  patches  of  disease  are  smaU,  in  lupus,  and  in 
epithelial  cancer. 

Whether  applied  freely  to  the  skin,  or  given  intemaUy  in 
large  doses,  pyrogalHc  acid  has  a  destructive  influence  on  the 
blood,  which  assumes  a  brown  "  fluid  "  appearance  and  readily 
coagulates,  the  corpuscles  being  the  elements  affected.  Vomit- 
ing, purging,  bloody  urine,  great  nervous  and  general  depres- 
sion, are  the  results  of  this  blood  change,  which  may  prove 
fatal;  hence  the  caution  given  in  the  last  paragraph.  The 
drug  has  been  used  in  haemoptysis. 

MORACE.^. 

Ficus— Fig.— The  dried  fruit  of  Ficus  Carlca. 
Imported  from  Smyrna. 

Composition. — Figs  contain  chiefly  siigar  and  mucilaginous 
substances. 

Mffs  are  contained  in  Conf  ectio  SennaB. 


ACTION  AND  USES. 

The  dried  fig  is  a  very  pleasant  demulcent  and  nutritive 
substance  with  laxative  properties,  and  may  be  ordered  as  an 
article  of  diet  in  habitual  constipation.  It  is  sometimes  usfd 
locally  as  a  poultice  to  gum-boils. 
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Mori  SuccHs—MuLBEERT  Juice.— The  Juice  of 
the  ripe  fruit  of  Morus  nigra. 

Characters.— Qi  a  dark  violet  colour,  with  a  faint  odour 
and  an  acidulous  sweet  taste.  ' 

Freparation. 
Syrupus  Mori.— i)o4«,  1  to  2  fl.dr. 


ACTION  AND  USE. 

Mulberry  juice  is  a  pleasant  flavouring  and  colouring  agent. 

CANNABINACE^. 
Cannabis  IncUca— Indian  Hemp.— The  dried 
flowering  tops  of  the  female  plants  of  Cannabis  sativa. 
For  medicmal  use  that  which  is  gi'own  in  India,  and 
from  which  the  resin  has  not  been  removed,  is  alone 
to  be  employed. 

C%ar««;«-5  -Tops  consisting  of  one  or  more  alternatp 
branches,  beanng  the  remains  of  the  flowers  and  smaller  leaves 
^hif  /      "P,"  r^^^^^  ^  masses  which  Ire 

lraVeristirodou?'^'v"^^^  colour  and  : 

cnaracteristic  odour.     Various  preparations  are  known  in 

di&rent  parts  of  the  East,  as  Ban|,  Hashish,  Chi:;°ur,  and 
resi/T,"'*  V '^""^^"^  ^  b™wn  amorphous 

Freparations. 

1.  Extract^  Cannabis  Indict. -AlcohoHc.    6  in  1.  Bose^  i 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION,  AXD  ACTION  ON  THE  BLOOD. 

dmgceSlvirilf/'^  ^^'^^^^  P°i"t«  is  wanting;  but  the 
cpmm      It  S  never  usedTf  and  intestines  like 

1  never  used  externally.    Internally  the  extract 
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forms  a  useful  corrective  of  some  griping  purgatives,  sucli  as 
podophyllin  or  colocynth. 

2.  SPECIFIC  ACTION  AND  USES. 

The  action  of  cannabis  indica  is  ill  understood.  It  chiefly 
affects  the  convolutions,  producing  a  species  of  intoxication ; 
disordered  consciousness  of  personality,  locality,  and  time; 
and  exaltation  of  the  feelings,  with  pleasing  grandiose  ideas 
and  hallucinations.  Noisy,  restless  delirium,  with  muscular 
excitement,  or,  more  commonly,  sleep  supervenes ;  and  there- 
with any  pain  that  may  be  present  is  relieved.  The  heart  and 
blood  pressure  appear  to  be  first  stimulated  and  afterwards 
depressed. 

Cannabis  indica  was  formerly  used  as  a  hypnotic  and 
anodyne,  when  opium  disagreed  or  had  been  taken  in  excess ; 
hut,  from  its  uncertainty,  it  has  been  generally  replaced  by 
chloral.  Combined  with  bromide  of  potassium,  it  is  useful  in 
mania.  More  frequently  it  is  given  as  a  special  anodyne 
and  antispasmodic  in  dysmenorrhoea,  menorrhagia  and  hysteria. 
It  may  also  be  tried  in  neuralgia,  and  in  spasmodic  asthma  (as 
cigarettes),  when  other  remedies  fail. 

3.  BEMOTE  LOCAL  ACTION. 

Nothing  is  definitely  known  respecting  the  excretion  of 
cannabis  indica.  It  increases  the  amount  of  urine,  probably 
through  the  blood  pressure. 

liUpuliis — Hop. —  The  dried  strobiles  of  the 
female  plant  of  Humulus  lupulus.  Cultivated  in 
England. 

Characters. — Strobiles  of  a  greenish-yellow  colour,  with 
minute  yellow  grains  (lupuline)  adherent  to  the  base  of  the 
scales.    Odour,  aromatic ;  taste,  bitter. 

Composition. — Hops  contain  an  aromatic  volatile  oil,  valerol, 
CgHiijO,  on  which  its  smeU  depends ;  1 1  per  cent,  of  a  crystal- 
line bitter  principle,  lupulinio  acid,  CsoHjjOy  ;  and  tannin. 

Incompatihles. — Mineral  acids  and  metalhc  salts. 

Freparations. 

1.  Extractum   Lupuli.    Alcoholic  and  aqueous.  —  4  in  1. 

Dose,  5  to  16  gr. 

2.  Infusum  Lupuli.— 1  in  20.    Dose,  1  to  2  fl.oz. 

3.  Tinctura  Lupuli.— 1  in  8.    Dose,  I  to  2  fl.dr. 
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ACTION  AND  USES. 

The  action  and  uses  of  hops  depend  upon  the  presence  of 
its  two  important  constituents,  which  exert  the  characteristic 
effects  of  the  class  to  which  they  respectively  belong-.  The 
primary  stimulant,  and  secondary  sedative  and  soporific  efltects 
of  the  aromatic  oil  associated  with  those  of  alcohol,  are  seen 
in  ales  and  beers,  less  distinct^  in  the  officinal  preparations. 
The  stomachic  and  tonic  effect  of  the  bitter  lupuhnic  acid  is 
equally  familiar  in  wholesome  bitter  ale.  Ale  is  moderately 
laxative  and  diuretic  by  virtue  of  the  essential  oil. 

Hops  are  used  medicinally  chiefly  in  the  form  of  pure 
bitter  ales,  to  produce  the  effects  just  indicated,  especially  to 
rouse  and  improve  the  appetite  in  convalescence  and  other  low- 
states  of  the  system,  and  to  promote  sleep.  The  officinal  pre- 
parations sometimes  relieve  the  craving  of  alcoholism,  and  act 
as  anaphrodisiacs. 

CONIFEE^. 

Terebinthmae  Oleum — Oil  of  Turpentine. 
— The  oil  distilled  from  the  oleo-resin  (tuipentine), 
obtained  from  Pinus  palustris,  Pinus  Tseda,  and  some- 
times Pinus  Pinaster. 

C/wracHe;-*.— Limpid,  colourless,  with  a  strong  peculiar 
odour,  and  a  pungent  and  bitter  taste.    Sp.  gr.,  0-864.  Mixes 
with  other  volatile  and  fixed  oils,  and  dissolves  resins,  wax 
sulphm-,  phosphorus,  and  iodine.    Solubility,  1  in  10  of  rectified 
spirit ;  remains  transparent  with  chloroform. 

Composition.— 'Yh.Q  oleo-resin,  common  turpentine,  as  it 
flows  from  trees,  is  an  impure  solution  of  resin  in  the  officinal 
volatile  oil.  The  oil  of  turpentine,  CjoHig,  with  the  characters 
just  described,  readily  absorbs  oxygen,  and  is  converted  into 
the  resm,  which  thus  increases  with  the  exposure  of  the  oleo- 
resm  to  air.  When  the  latter  is  distilled,  the  volatile  oil 
passes  over  leaving  the  resin  behind.  Oil  of  turpentine  is 
isomeric  with  a  number  of  volatile  oils  already  met  with  in  the 
materia  medica.  ^ 

Dose.— 10  to  30  min.  ;  as  an  anthelmintic,  2  to  4  fl.dr. 
Preparations. 

1.  Confectio  Terebinthinse.-l,  with  Liquorice  1,  and  Honey 

2.    Dose,  60  to  120  gr. 

2.  Enema  Terebinthinse.  —  1  oz.,  with  Mucilage  of  Starch 

Xo  oz. ;  for  one  enema. 
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3.  Linimentum  Terebinthmse.— 16,  with  Camplior  1,  and  Soft 

Soap  2. 

4.  Linimentum  Terebinthinse  Aceticum.— 1,  with  Acetic  Acid 

1,  and  Liniment  of  Camphor  1. 
6.  Ungueutum  Terebinthinse.— 1  in  2^. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Applied  to  the  skin  or  exposed  mucous 
surfaces,  turijentme  is  antiseptic  and  disinfectant,  and  produces 
a  sense  of  heat  and  redness,  followed  by  burning  and  vesication, 
the  local  circulation  being  stimidated,  and  the  local  nerves 
first  irritated  and  then  depressed.  Turpentine  is  therefore  in 
very  extensive  use  as  a  local  stimulant  and  counter-irritant : 
(«)  In  painful  affections  of  a  local  kind,  such  as  chronic 
rheumatism  of  muscles  or  joints,  and  neuralgia,  in  the  form  of 
the  Liniments,  the  resin  plaster,  and  turpentine  stupes.  (A)  In 
affections  of  deep  parts,  to  act  reflexly  on  the  vessels  and 
nerves  ;  for  instance,  to  relieve  bronchitis  by  being  rubbed  on 
the  chest,  meteorism  by  application  to  the  abdomen  as  stupes, 
or  affections  of  joints  by  inunction  over  them,  (c)  As  a  disin- 
fectant and  stimulant  it  may  be  applied  to  ulcers  and  wounds, 
the_  Unguentum  Eesinse  being  very  useful  for  this  purpose, 
whilst  the  pure  oil  may  be  applied  to  hospital  gangrene. 
Turpentine  is  absorbed  by  the  unbroken  skin,  and  its  action  in 
meteorism  may  be  partly  accounted  for  in  this  way,  as  we  shall 
see. 

Internally. — Oil  of  turpentine  with  its  characteristic  taste, 
produces  reflex  salivation,  and  possibly  in  this  way  improves 
the  digestion  when  given  in  smaU  doses.  Having  reached  the 
stomach  it  is,  as  externally,  disinfectant,  stimulant  to  the  vessels, 
sedative  to  the  local  nerves,  and,  reflexly  stimulant,  at  least  for  a 
time._  In  a  word,  turpentine  is  a  powerful  carminative.  It  is 
but  Httle  given  for  this  purpose,  because  unpleasant  to  the  taste 
and  often  disagreeable  in  its  own  effects,  and  because  we  have 
abundance  of  other  aromatic  volatile  oils,  equally  powerful, 
and  without  either  of  these  drawbacks.  See  Caryophyllum,  page 
242. 

Turpentine  passes  into  the  bowel,  and  maj'  be  found  even 
in  the  colon  (which  may,  however,  excrete  it  also,  as  wiU  be 
described).  Here  it  acts  reflexly  as  a  stimulant  to  the  muscu- 
lar coat,  causing  contraction,  expulsion  of  gas  and  fasces,  and 
recovery  of  tone  if  it  have  been  lost  by  tjonpanitic  distension  ; 
and  is  also  a  disinfectant  and  vascular  stimulant.  In  larger 
doses  these  effects  proceed  to  purgation.    It  is  therefore  given 
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in  tjonpanites,  either  by_  the  mouth  or  as  the  enema,  especially 
when  this  is  associated  with  constipation;  and  it  has  proved 
useful  in  some  forms  of  diarrhoea  and  dysentery.  It  may  also 
be  advantageously  added  to  enemata  after  hffimoiThage  from 
any  part,  being,  as  we  shall  see,  hasmostatic. 

Turpentine  proves  to  be  an  anthelmintic,  and  is  given 
either  by  the  mouth  for  the  tape-worm,  in  doses  of  |  to  2  fl.dr., 
which  may  certainly  cause  unpleasant  sjTnptoms ;  or  as  the 
Enema,  for  the  thi-ead-worm,  an  excellent  method. 

Another  local  application  of  oil  of  turpentine  is  to  the  respi- 
ratory organs,  as  an  inhalation.  The  diluted  vapour  in  steam 
should  be  used,  or  the  pui-e  vapoui-  inhaled  from  a  warm  spono-e 
which  may  however  be  irritant.  Turpentine  enters  the  blood 
thus  but  the  chief  action  desired  is  a  purely  local  one  to 
dismfect  and  stimulate  the  chronically  inflamed  or  ulcerated 
surlaces  of  the  lungs  and  bronchi,  and  correct  the  smell  and 
irritant  properties  of  the  products.  It  is  therefore  used  in 
gangrene  of  the  lung,  dilated  bronchi,  and  other  aUied  con- 
oitions. 

2.  ACTION  ON  THE  BLOOD. 

„r,+  O'^of^FPfiiti^e  is  freely  absorbed  by  all  surfaces,  and 
enters  the  Wood  michanged.  Thus  introduced,  it  produces  none 
of  the  rapidly  fatal  effects  which  foUow  its  injection  into  the 
vems  of  animals  and  which  are  referable  in  part  to  coagiUa- 
tion  and  its  results.  Probably,  however,  even  in  medicinal 
Sood.   '^^^         IS  partially  oxydised  at  the  expense  of 

3.  SPECIFIC  ACTION  AND  USES. 

Found  unchanged  in  the  tissues  and  organs,  oil  of  turnen- 
t ine  sets  up  a  series  of  symptoms,  mainly  depressant  in  the^r 
character,  which  foUow  the  reflex  stimulant  effects  already 

trtt^''T'i''^''l''  °^  ^^'^  —  and  vessel 

ine  stomach.    A  full  dose  produces  a  feeling  of  lano-uor 
debihty,  nausea,  dulness,  sleepiness,  and  unsteady  gait  a 
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every  other  drug  has  failed.  It  appears  to  be  specially  useful 
m  intestinal  hasmorrhage  from  typhoid  ulceration.  In  all 
such  cases  the  oil  must  be  fearlessly  exhibited,  since  life  is  at 
stake,  a  dose  of  J  fl.dr.  being  followed  every  two  hours  bv  doses 
of  15  to  20  min. 

The  temperature  is  believed  to  be  lowered  by  turpentine. 

This  substance  is  also  a  physiological  antidote  to  phos- 
phonis,  and  may  be  used  (best  in  the  form  of  the  crude  oil) 
•either  to  prevent  chronic  phosphorus  poisoning  in  workmen, 
or  in  small  repeated  doses  in  acute  poisoning,  after  sulphate  of 
copper.    See  Phosphorus  (page  99)  and  Copper  (page  65). 

I  4.  REMOTE  LOCAL  ACTION  AND  USES. 

Oil  of  turpentine,  like  the  volatUe  oUs,  is  excreted,  mainly 
as  such,  by  the  cutaneous  and  mammary  glands,  by  the  lungs 
and  respiratory  passages,  by  the  kidneys,  and  possibly  by  the 
liver,  biliary  mucosa,  and  intestines.  All  these  organs  are 
influenced  by  the  oil  as  it  passes  through  them.  Perspiration 
is  slightly  increased,  and  an  eruption  may  appear  on  the  skin. 
In  the  bronchial  walls  it  acts  as  a  vascular  stimulant,  and 
disinfects  both  these  and  their  products;  it  might  therefore 
be  a  valuable  drug  in  chronic  bronchitis,  dilated  bronchi,  and 
gangrene  of  the  lungs.  Its  effect  as  it  passes  through  the 
kidneys  accounts  for  the  comparatively  little  use  that  is  made 
of  it  in  these  and  other  diseases.  Even  in  moderate  doses  it 
may  produce  symptoms  of  irritation  and  congestion  of  the 
renal  organs,  including  lumbar  pain,  repeated  painful  in- 
etiectual  attempts  at  micturition,  a  sense  of  heat  and  spasm  in 
the  perineum,  frequently  with  hasmaturia.  Whilst  smaU 
doses  cause  diuresis,  large  doses  may  cause  complete  sup- 
pression. It  may  be  occasionally  used  with  caution  in 
Bright's  disease,  and  even  in  hsematuria.  Part  of  the  tur- 
pentine is  excreted  as  a  fragrant  violet-smelling  body,  and  this 
and  the  unchanged  portion  exert  a  remote  local  effect  as  stimu- 
lants and  disinfectants  in  the  bladder  and  urethra,  so  that 
cystitis  and  gleet  have  been  treated  with  the  oU. 

In  passing  through  the  biliary  passages,  turpentine  is 
believed  to  prevent  or  dissolve  gall  stones.  Its  excretion  by  the 
colon  probably  contributes  to  its  effect  in  emptying  the  bowel 
of  gas  and  foeces. 

Besina— Resin. — The  residue  of  the  distillation  of 
the  turpentines  from  various  species  of  Pinus  and  Abies. 

Characters. — Translucent,  yellowish,  brittle,  pulverisable  ; 
fracture  shining  ;  odour  and  taste  faintly  terebinthiuate.    It  is 
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easily  fusible,  and  bums  with  a  dense  j'ellow  flame  and  much 
smoke.    It  is  soluble  in  its  own  weight  of  oil  of  turpentine. 

Composition.— ^QWi  consists  of  three  resinous  acids, 
alietic,  sylvic,  and  pimaric,  C^a^aoOi ;  neutral  resins ;  and  a 
trace  of  oil  of  turpentine. 

Preparations. 

1.  Emplastrum  Resinse.— 1  in  9|. 

2.  Unguentum  Kesinae. — "  Basilicon."    1  in  3|. 

Itesin  is  contained  in  many  other  plasters  and  ointments, 
and  in  Charta  Epispastica. 


ACTION  AND  USES. 

Eesin  is  a  mild  local  stimulant,  either  of  the  unbroken  skin 
or  of  sores  and  wounds,  and  the  Unguentum  is  used  for  this 
purpose.  Eesin  is  also  an  ingredient  of  many  plasters,  to 
which  it  gives  consistence  and  adhesiveness. 

Terebinthina  Canadensis — Canada  Balsam. 
— The  turpentine  obtained  by  incision  from  the  stem 
of  Abies  balsamea,  BaLm  of  Gilead  Fir.  From 
Canada. 

Characters. — pale  yellow  ductile  oleo-resin,  of  the  con- 
sistence of  thin  honey,  with  a  peculiar  agreeable  odour,  and  a 
slightly  bitter  feebly  acrid  taste ;  by  exposure  drying  very 
slowly  into  a  transparent  adhesive  varnish  ;  solidifying  when 
mixed  with  a  sixth  of  its  weight  of  magnesia. 

Composition. — Canada  "balsam"  contains  17  per  cent,  of 
a  volatile  oil.    The  resin  is  dissolved  in  this. 

Dose.— 20  to  30  gr. 

Canada  Balsam  is  contained  in  Charta  Epispastica  and 
CoUodium  FlesUe. 


ACTION  AND  USES. 

Canada  balsam  is  chiefly  used  for  its  physical  properties. 

It  has  been  given  internally  to  produce  the  effects  of  oil  of 
turpentine  in  a  milder  form. 

L.aricis  Cortex— Lahch  Bark.— The  bark,  de- 
prived of  its  outer  layer,  of  Larix  europa^a,  D.G., 
Abies  Larix  Hick,  the  common  Larch. 
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fihrn!?^'''^f''*-~i?  ^1*  P''^''^''  i'^er  surface  yeUovv  and 
fibrous,  outer  reddish-brown  under  a  greyish  epidermis  Has 
a  famt  odour  of  turpentiDe.  i^kxuus.  jias 

Substance  resembling  Larch  Bark:  Eed  Cinchona  Bark 
Known  by  bitter  taste.  ' 

tenacious,  with  an  arom;tic  bitter 
taste  and  a  pleasant  nutmeg-like  odour.     In  its  general 
tur^entSe        I'^°f"^^t^««      <=lo«ely  resembles  ordinary  crude 
Preparation. 

Tinctura  Laricis.— 1  in  8.    Dose,  20  to  30  min. 

ACTION  AND  USES. 

Larch  closely  resembles  turpentine  in  its  action,  but  is 

more  pleasant.     It  is  used  (but  rarely)  in  the  same  class  of 

CciSGS. 

Thus  Americanum-CoMMON  Frankincense. 
The  concrete  turpentine  of  Pinus  Tteda,  the  Frankin- 
cense Pine,  and  Pinus  palustris,  the  Swamp  Pine. 
Prom  the  southern  states  of  North  America. 

Characters.— A.  softish,  bright-yeUow,  opaque  solid,  resinous 
but  tough,  having  the  odour  of  American  tui-pentine. 
_     Co^nposition.— This  is  apparently  the  same  as  the  composi- 
tion of  common  resin. 

Thus  Americanum  is  contained  in  Emplastrum  Picis. 


ACTION  AND  USES. 

Frankincense  has  the  same  action  and  uses  as  resin  and 

its  aUies  just  described. 

Pix  Biu-g^mdica  —  Burgundy  Pitch.  —  A 
resinous  exudation  from  the  stem  of  the  Spruce  Fir, 
Abies  excelsa.  Melted  and  strained ;  imported  from 
Germany. 

Characters.— RaxA  and  brittle,  yet  gradually  taldng  the 
form  of  the  vessel  in  which  it  is  kept ;  opaque,  varpng  in 
colour,  but  generally  duU  reddish-brown  ;  of  a  peculiar  some- 
what empyreumatic  perfumed  odour,  and  aromatic  taste. 
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without  bitterness ;  free  from  vesicles ;  gives  off  no  water  when 
heated. 

Composition. — Burgundy  pitch  consists  of  various  resinous 
acids,  as  in  ordinary  resin,  combined  with  oil  of  turpentine.  A 
special  volatile  oil  imparts  to  it  its  odour. 

Preparation. 

Emplastrum  Piois. — 1  in  2. 

Fix  Bargimdica  is  also  contained  in  Emplastrum  Ferri. 


ACTION  AND  USES. 

Burgundy  pitch  has  a  mildly  stimulant  action  on  the  skin, 
and  is  used  only  for  making  plasters. 

Pix  liiquida— Tar. — A  bituminous  liquid  ob- 
tained from  the  wood  of  Pinus  sylvestris  and  other 
pines  by  destructive  distillation. 

Characters. — Thick,  viscid,  brownish-black,  of  a  weU-known 
peculiar  aromatic  odour.  Water  agitated  with  it  acquires  a 
pale-brown  colour,  sharp  empjrreumatic  taste,  and  acid  reaction. 

Composition. — Tar  is  a  variable  mixture  of  creasote,  phenol 
(carbolic  acid),  toluol,  xylol,  acetic  acid,  turpentine,  resin,  etc. 

Dose. — 20  to  60  min.  in  pill. 

Preparation. 
Unguentum  Piois  Liquida.— 5  in  7. 


ACTION  AND  USES. 

Tar,  being  a  compound  of  creasote,  carbolic  acid,  and 
other  substances,  possesses  an  action  very  similar  to  the  first 
two  of  these  bodies,  to  which  the  student  is  referred.  Its 
exact  composition  being  vai-iable,  the  action  of  tar  is  uncertain: 
and  mtemally  it  is  now  but  little  employed. 

Ilxternally,  it  is  more  valuable  than  either  of  its  important 
constituents,  as  a  vascular  stimulant  and  alterative  in  dry  skin 
diseases,  such  as  chronic  eczema  and  psoriasis;  and  as  a  nervous 
sedative  m  prurigo  and  other  kinds  of  itching. 

Internally  tar  may  be  given  in  pills,  in  capsules,  or  as 
tar-water,  made  by  shaking  up  a  pint  of  tar  with  half-a-gaUon 
of  water,  and  decanting  after  settlement— a  very  popular 
panacea  a  hundred  years  ago.  Tar  may  still  be  used  as  a 
disiniectant  in  the  stomach  and  bowels  (see  Creasotum,  page  172) 
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and  as  a  remote  disinfectant  and  deodorant  in  foul  discharges 
from  the  bronchi  and  lungs,  through  -which  it  is  probably  in 
part  excreted. 

Juniperi  Oleum— Oil  of  Juniper. — Tlie  oil 
distilled  in  Britain  from  the  unripe  fruit  of  Juniperua 
communis. 

Characters  of  the  fruit. — The  size  of  a  large  pea,  of  a 
Mackish-purple  colour,  covered  by  a  glaucous  bloom;  marked 
■with  a  tri-radiate  groove.  Taste  sweetish,  terebinthinate ; 
odour  agreeable  and  balsamic. 

Characters  of  the  oil. — Colourless,  or  pale  greenish-yeUow, 
of  a  sweetish  odour  and  warm  aromatic  taste. 

Composition. — J uniper  berries  contain  the  officinal  volatile 
oil,  a  quantity  of  grape  sugar,  resin,  and  colouring  matter.  The 
oil  is  a  complex  compound  of  terpenes  and  camphors. 

Dose. — 1  to  3  min. 

Preparation. 

Spiritus  Juniperi. — 1  in  50.    Dose,  30  to  60  min. 
Spiritus  Juniperi  is  contained  in  Mistura  Creasoti. 


ACTION  AND  USES. 

The  physiological  action  of  juniper  naturally  resembles 
closely  that  of  turpentine,  but  its  remote  local  stimulant 
action  on  the  kidney  is  peculiarly  marked,  whilst  this  drug  is 
neither  disagreeable  nor  dangerously  powerful  like  the  other. 
Thus  it  acts  as  a  stomachic,  stimulant,  and  anti-spasmodic  ;  is 
absorbed  into  the  blood ;  is  excreted  in  the  urine,  to  which  it 
imparts  a  violet  odour;  acts  as  a  direct  diuretic,  increasing 
both  solids  and  water  ;  and  in  large  doses  causes  strangury  and 
renal  inflammation. 

Juniper  is  used  almost  entirely  as  a  diuretic  in  dropsy  not 
dependent  on  acute  renal  disease,  i.e.  in  cardiac  and  hepatic 
dropsy,  and  in  some  cases  of  chronic  Bright's  disease.  It  is 
best  given  combined  with  saHne  diuretics,  or  in  the  form  of 
"  HoUands." 

Sabinse  Caciimiiia — Savin  Tops. — The  fresu 
and  dried  tops  of  Juniperus  Sabina.  Collected  in 
spring,  from  plants  cultivated  in  Britain. 

Characters. — Twigs,  densely  covered  with  minute  imbri- 
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cated  appressed  leaves  in  four  rows ;  odour  strong,  peculiar, 
and  unpleasant ;  taste  acrid,  bitter,  resinous,  and  disagree- 
able. 

Composition. — Savin  contains  the  oflScinal  volatile  oil, 
isomeric  with  turpentine,  CigHig,  colourless  or  pale  yellow, 
limpid,  with  an  unpleasant  odour  and  bitter  acrid  taste. 

Preparations. 
Dose,  in  powder. — 4  to  10  gr. 

1.  Oleum   Sabinae. — Distilled  in  Britain  from  fresh  savin. 

Dose,  1  to  5  min. 

2.  Tinctura  Sabinaa.— 1  of  dried  tops  in  8.    Dose,  15  to  30  min. 

3.  Unguentum  Sabinae.— 1  of  fresh  tops  in  3f . 


ACTION  AND  USES. 
1.  IMMBDIATB  LOCAL  ACTION  AND  USES. 

Externally. —The  action  of  savin  closely  resembles  that  of 
Oil  of  turpentine,  but  it  is  more  irritant,  causing  vesication 
ot  the  imbrokon  skin,  and  a  profuse  flow  of  pus  from  a 
wounded  surface.  It  was  formerly  used  to  promote  the  dis- 
charge from  blisters  or  issues,  a  practice  now  seldom  resorted 
to.    It  rapidly  dispels  small  venereal  warts  or  condylomata 

Intermlli/. Savin  is  a  powerful  gastro-intestinal  irritant 
to  be  avoided,  or  only  used  with  great  caution. 

2.  ACTION  IN  THE  BLOOD;  SPECIFIC  AND  REMOTE  LOCAL  ACTION 
AND  USES. 

Oil  Of  savin  is  absorbed,  carried  through  the  organs,  and 
excreted  like  oil  of  turpentine.  It  thus  acts  as  a  remote  local 
imtant  to  the  kidneys  and  mucous  membranes,  especiaUy 
those  of  the_  gemtal  part,  causing  hypereemia  of  the  ovaries 
and  uterus,  increased  menstrual  activity,  and  contraction  of 
the  pregnant  uterus.    It  has  been  used  as  an  emmenagogue 

^'"ven'^^"'''      r -^r^''      ^'""^  '^^^^^  frequently  Tis 

fellas?^  ecbolic  for  crimiual  purposes,  and  then  often  proves 
laUl  as  a  gastro-mtestmal  irritant. 

ZINGIBERACE.^. 

Zingiber-GiNGER.— The  scraped  and  dried  rhi- 
zome of  Zingiber  officinale.  From  plants  cultivated 
in  the  West  Indies,  India,  and  other  countries. 

in,Jtlf"'''r^''^''^l^^''  ^"^'^'^  decorticated  pieces,  three  or 
four  inches  long,  subcompressed,  yeUowish-white  but  not 


352   Materia  Medic  a  and  Therapeutics. 


chalky  on  the  surface,  with  a  short  mealy  fracture,  hot  taste, 
and  agreeable  aroma.    Powder  yellowish- white. 

Substance  resembling  Ginger  :  Turmeric,  known  by  colour 
Com^osiCeow.—Ginger  contains  an  aromatic  volatile  oil  the 
exact  composition  of  which  is  uncertain. 
Bose.—\(i  to  20  gr. 

Preparations. 

1.  Tinctura  Zingiberis.— 1  in  8.    Dose,  10  to  30  min. 

2.  Tinctura  Zingiberis  Fortior.—"  Essence  of  Ginger."  1  in  2 

Dose,  5  to  20  min. 

Trom  this  is  prepared  : 

Syrupus  Zingiberis.— 1  of  Strong  Tincture  in  26.  Dose 
1  to  4  fl.dr. 

Ginger  is  also  contained  in  a  variety  of  powders,  and 
other  preparations  of  more  important  drugs. 


ACTION  AND  USES. 
Ginger  acts  and  is  used  like  other  substances  containing 
aromatic  volatile  oils.  It  is  one  of  the  most  generally  employed 
of  all  carminatives. 

Curcuma— Turmeric— The  rhizome  of  Curcuma 
longa. 

Composition. — Turmeric  contains  a  yeUow  crystalline 
colouring  matter,  a  volatile  oil,  resin,  and  starch. 

Preparations. 

1.  Turmeric  Tincture. — 1  in  6. 

2.  Turmeric  Paper. 


USE. 

Turmeric  paper  is  used  pharmaceutically  as  a  test  for 
alkalies,  which  change  the  yellow  to  a  reddish-brown.  As  a 
condiment  it  is  a  constituent  of  curry  powder. 

Cardamomum— Cardamoms.— The  dried  cap- 
sules of  the  Malabar  Cardamom,  Elettaria  Cardamomum. 
Cultivated  in  Malabar.  The  seeds  are  best  kept  in 
their  pericarps,  from  which  they  should  be  separated 
when  required  for  use,  the  pericarpial  coats  being 
rejected. 
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Characters.— ^eeis  obtusely  angular,  corrugated,  reddish- 
brown,  internally  white,  with  a  warm  aromatic  agreeable  taste 
and  odour,  contained  in  ovate-oblong  triangular  pale-brown 
coriaceous  ribbed  pericarps. 

Composition. — The  active  principle  of  cardamoms  is  an 
aromatic  oil,  C,„Hjg,  isomeric  with  turpentine. 

Freparation. 

Tinctura  Cardamomi  Composita. — 1  in  80,  coloured  with 
Cochineal.    Dose,  J  to  2  fl.dr. 

Tinctura  Cardamomi  Composita  is  contained  in  Decoctum 
Aloes  Compositum  ;  Mistura  Ferri  Aromatica  ;  Mistura  Sennse 
Composita ;  and  Tinctura  Ohloroformi  Composita. 

Cardamoms  are  also  contained  in  many  preparations  as  a 
flavouring  agent. 

ACTION  AND  USES. 

Cardamoms  serve  as  a  highly  agreeable,  slightly  stimu- 
lant, flavouring  and  carminative  agent  allied  to  the  peppers. 

lEIDACE^. 

Crocns — Saffron. — The  dried  stigma,  and  part 
of  the  style,  of  Crocus  sativus.  Imported  from  Spain, 
France,  and  Italy. 

Characters. — Thread-like  styles,  each  terminated  by  three 
long  orange-brown  stigmas,  broadest  at  the  summit.  Has  a 
powerful  aromatic  odour.  Rubbed  on  the  wet  finger  it  leaves 
an  intense  orange-yellow  tint.  When  pressed  between  folds  of 
white  filtering  paper  it  leaves  no  oily  stain. 

Composition. — Saffron  contains  saffranin  or  polychroite,  an 
orange-red  glucoside,  which  yields  a  red  colouring  matter, 
crocin  ;  and  a  volatile  oil  allied  to  turpentine. 

Impurities. — Marigold  and  sunflower  petals. 

Freparation. 
Tinctura  Croci.— 1  in  20.    Dose,  ^  to  2  fl.dr. 
Sajron  is  also  extensively  used  as  a  colouring  agent. 


ACTION  AND  USES. 

Crocus  is  used  only  to  colour  officinal  preparations. 

X — 8 
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Composition—A  resinoid  substance,  in^^i«,  has  been  oh 

Non-officinal  Preparations. 
Extractum  Iridis  (U.  S.  V.).-Bose,  1  to  5  gr. 
Extractum  Indis  Fluidum  (U.  S.  P  1  —Base  >=,     fin  ^,-r, 

ACTION  AND  USES. 
Iridin  is  a  powerful  hepatic  stimulant  or  direct  chola- 
gogue  and  cathartic;  possibly  also  diuretic,    if *  use  d 
purgative  in  disorder  of  the  Hver  and  duodenum,  whether^en 
alone  or  combmed  with  other  remedies.  «^aeiner  given 

SMILACEiE. 

_  Sarsaj  Radix-JAMAicA  Sarsapaeilla.— The 
dried  root  of  Smilax  officinalis.  Native  of  Central 
America ;  imported  fi-om  Jamaica. 

Characters —-Roots  not  thicker  than  a  goose-quiU,  generallv 
Zal-'^^''  length  reddish-brown,  covered  with  rooflets,  an^ 
folded  in  bundles  about  eighteen  inches  long ;  scentless-  tasto 
mucilaginous,  feebly  bitter,  faintly  acrid.  ' 

Substances  resembling  Sarsa :  Senega,  which  is  twisted- 
Memidesmus,  cracked  transversely. 

Cb;«^o«ifo»  Sarsaparilla  contains  a  smaU  quantity  of 
volatile  oil,  a  colourless  crystaUine  neutral  principle,  smilacin, 
^ia^3o^S'  resm,  starch,  mimlage,  etc. 

Impurities.— Ini&iiox  kinds,  and  Dulcamara. 

Freparations. 

1.  Decoctum  Sarsse.— 1  in  8.    Base,  2  to  10  fl.oz 

2.  Decoctum  Sarsae  Compositum.— Sarsaparilla,  2i  oz  •  Sas-^a- 

fras,  \  oz.;  Guaiacum  Wood,  A  oz.;  Liquorice,  \  oz.; 
Mezereon,  60  gr. ;  Water,  30  oz.    Bose,  2  to  10  fl.oz 

3.  Extractum  Sarsae  Liquidum.— 2  in  1.    Bose,  1  to  4  fl  dr 
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ACTION  AND  USES. 

The  physiological  action  of  sarsapariEa  is  unkno-wn,  the 
diaphoretic  and  diuretic  elfects  which  follow  large  draughts 
of  its  fluid  preparations  heing  generally  referred  to  the  water 
alone.  It  is  tolerated  in  very  large  doses  by  the  stomach. 
Smilacin  is  excreted  in  the  urine. 

Great  diversity  of  opinion  exists  as  to  the  value  of  sarsa- 
pariUa  therapeutically.  Whilst  the  pharmacological  evidence 
is  negative,  as  we  have  seen,  the  clinical  evidence  is  entirely 
discordant,  some  authorities  considering  it  an  alterative  drug  of 
extraordinary  value  in  syphilis,  chronic  skin-disease,  and  rheu- 
matism, others  entirely  worthless.  On  the  one  hand,  many 
cases  of  these  diseases  are  greatly  benefited  by  careful  treat- 
ment, with  rest,  good  food,  baths,  and  abundance  of  warm 
fluids  alone ;  and,  on  the  other  hand,  sarsaparilla  is  almost 
always  combined  with  other  drugs,  including  guaiaoum,  sassa- 
fi'as,  mezereon,  iodide  of  potassium,  and  mercury.  If  given, 
it  is  indicated  in  old  standing  cases  of  syphilis  in  feeble  subjects, 
who  have  already  suffered  from  the  abuse  of  mercury  or  iodine, 
and  the  compound  decoction  should  be  freely  used. 

LILIACE^. 

Scilla— Squill. — The  sliced  and  dried  bulb  of 
Urginea  Scilla.    From  the  Mediterranean  coasts. 

Characters. — Bulb  pear-shaped,  weighing  from  half  a  pound 
to  ten  pounds  ;  outer  scales  membranous,  brownish-red  or  white ; 
inner  scales  thick,  whitish,  fleshy,  juicy;  taste  mucilaginous, 
intensely  and  disagreeably  bitter,  somewhat  acrid.  The  dried 
slices  are  white  or  yellowish-white,  slightly  translucent,  scent- 
less, disagreeably  bitter;  brittle,  and  easily  pulverisable  if 
very  dry,  but  if  exposed  readily  recovering  moisture  and 
flexibility. 

Substance  resembling  Scilla :  Tragacanth,  which  is  more 
homy. 

Composition. — Squill  contains,  besides  the  usual  constituents 
of  plants,  an  active  bitter  glucoside  scilla'in.  Another  substance 
called  scillitin  is  really  but  an  extract  of  variable  strength  and 
properties. 

Dose,  in  powder. — 1  to  3  gr. 

Preparations. 
1.  Acetum  Scillse.— 1  in  8.    Dose,  15  to  40  min. 
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From  Acetim  Scillce  arc  prepared  : 

a.  Oxymel  Scilla.— 5  of  the  Acetum  with  8  of  Honev 
Dose,  I  to  1  fl.dr.  ' 

i.  Syrupus  SciUas.— 1  of  the  Acetum  with  2  of  Suear 
Dose,  i  to  1  fl.dr.  ^ 

2.  PUula  SciUsB  Composita.— Squill,  li  ;  Ginger,  1 ;  Ammonia- 

cum,  1  ;  Hard  Soap,  1 ;  Treacle,  2.    Dose,  6  to  10 

3.  Pilula  Ipecacuanhse  cum  Scilia,.— 1  La  7.    Dose,  5  to  10  gr 

4.  Tinctura  SciUae.— 1  in  8.    Dose,  15  to  30  min  ' 


ACTION  AND  USES. 

.  The  action  of  this  important  drug  so  closely  resembles 
that  of  digitalis,  that  it  is  unnecessary  to  give  it  in  detaU.  The 
student  is  therefore  referred  to  all  that  is  said  respecting  digi- 
talis (page  310),  and  will  apply  it  to  squill.  Briefly,  it  produces 
the  same  increase  of  vigour  and  diminution  of  frequency  of  the 
cardiac  action ;  the  same  contraction  of  the  peripheral  vessels 
and  rise  of  pressure,  followed  by  relaxation  commencing  in.  the 
renal  arterioles  ;  and  therefore  the  same  kind  of  diuresis. 

Squill  is  employed  in  the  same  class  of  case's  as  digitalis, 
most  frequently  in  combination  with  this  drug,  diuretics  being 
most  active  when  given  together.  It  must  not  however  be 
given  continuously,  but  with  occasional  intermissions,  when  it 
is  more  actively  diuretic  and  less  irritant  to  the  stomach  and 
kidney. 

Two  properties,  however,  distinguish  squiU  from  digitahs, 
and  have  to  be  carefully  observed  : 

1.  SquUl  is  much  more  irritant  to  the  stomach  and  in- 
testines than  digitalis,  causing  vomiting  and  purging  in  fuU. 
doses,  and  very  liable  to  produce  dyspepsia  even  in  medicinal 
quantities.  It  is  thus  a  drug  which  must  often  be  withheld 
when  most  clearly  indicated,  one  of  the  first  principles  of 
therapeutics  being  never  to  derange  the  stomach. 

2.  Squill  is  a  powerful  expectorant.  This  action  is  pro- 
bably a  remote  local  one,  the  sciUai'n  stimulating  the  bronchial 
wall  during  excretion,  as  it  irritates  the  gastro-intestinal  wall 
during  absorption,  m  this  respect  resembling  ipecacuanha 
(emetin)  and  senegin.  It  is  much  employed  as  a  stimulant 
expectorant  in  bronchitis,  when  the  indication  is  to  increase 
the  local  circulation  and  secretion,  and  accelerate  the  removal 
of  the  products.  It  is  therefore  suitable  for  chronic  cases, 
especially  if  the  right  ventricle  be  secondarily  affected,  as  it 
strengthens  the  heart  and  promotes  diuresis.  It  is  contra-indi- 
cated in  acute  bronchitis,  in  interesting  contrast  to  ipecacuanha 
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use  of  squiU  for  aU  kinds  of  cough  is  to  be  depiecated. 

Convallaria.— The  entire  plant  of  Convallaria 
majalis,  the  Lily  of  the  Valley.    {Not  Officinal.) 

Characters.-Lm  radical,  usuaUy  two,  oblong,  tapermg 
at  both  ends,  4  to  6  inches  long.  Flower  ^tem  eafless,  radical 
shorter  than  the  leaves.    Flowers  di-oopmg,  beU-shaped,  in  a 

^"""'Z^Mion.-mj  of  the  yaUey  contains  two  glucosides, 
convallarin,  crystaUine,  insoluble  in  water;  and  convanamarm, 
white,  amorphous,  bitter,  and  soluble  in  water  and  in  spirit. 

Non-officinal  Preparations. 
Extract  of  Convallaria.— Aqueous.    Dose,  2  to  8  gr. 
Convallamarin. —i^ose,  |  to  2  gr. 
An  Infusion  may  also  be  used. 

ACTION  AND  USES. 

Convallaria  has  an  action  very  similar  to  that  of  squill  and 
digitalis,  the  active  principles  of  which  are  also  glucosides. 
In  medicinal  doses  it  slows  and  strengthens  the  heart,  raises 
the  blood  pressure,  and  is  a  decided  diuretic.  It  has  proved 
remarkably  useful  in  some  cases  of  cardiac  dropsy.  At  the 
same  time  it  is  a  gastro-intestinal  irritant  hke  squill,  this 
efiect  being  due  to  the  convallaria,  whilst  the  convaUamarm 
acts  on  the  circulation.  Aqueous  preparations,  or  the  pure 
convaUamarin,  should  therefore  be  given. 

Aloe  Barbadensis— Barbadoes  Aloes. — ^The 
inspissated  juice  of  the  leaf  of  Aloe  vulgaris.  Im- 
ported from  Barbadoes. 

Characters.— lo.  yellowish-brown  or  dark-brown  opaque 
masses;  breaks  with  a  duU  conchoidal  fracture;  has  a  bitter 
nauseous  taste,  and  a  strong  disagreeable  odour;  dissolves 
almost  entirely  in  proof  spirit,  and  during  solution  exhibits 
microscopically  numerous  crystals.  Usually  imported  in  gourds. 

Substances  resembling  Aloes :  Guaiacum,  Scammony,  and 
Catechu,  all  destitute  of  bitter  taste. 

Aloe  Socotrina — Socotrine  Aloes. — The  in- 
spissated juice  of  the  leaf  of  one  or  more  undetermined 
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species  of  Aloe.  Produced  chiefly  in  Socotra,  and 
shii^ped  to  Europe  by  way  of  Bombay. 

Characters.— In  reddish-brown  masses,  opaque,  or  trans- 
lucent at  the  edges ;  breaks  with  an  irregular  or  smooth  and 
resinous  fracture ;  has  a  bitter  nauseous  taste,  and  a  strong  but 
b-agrant  odour ;  dissolves  entirely  in  proof  spii-it,  and  during 
solution  exhibits  microscopically  numerous  minute  crystals 

Composiiion.~hlQQ9.  contains:  (1)  Aloin,  Ci^HisO?,  an  in- 
odorous body,  with  a  taste  at  first  sweet,  afterwards  intensely 
bitter ;  partly  crystallising  in  small  colourless  needles,  partly 
amorphous  and  then  caUed  aloUin  ;  readUy  soluble  in  hot  water 
the  heat  converting  the  crystalline  into'  the  amorphous  form! 

(2)  Aloe  resm,  a  brown  translucent  body,  insoluble  in  water. 

(3)  Gallic  acid,  in  small  quantity.  (4)  A  volatile  oil,  the 
source  of  the  odour  of  aloes,    (o)  Various  less  important  bodies. 

Lose.—Oi  either  kind  of  aloes,  2  to  6  gr. 

Preparations. 

A.  Of  Aloe  Barbadensis  : 

1.  Enema  Aloes.— 40  gr. ;  Carbonate  of  Potash,  15  gr. ;  Muci- 

lage of  Starch,  10  fl.oz.    For  one  enema. 

2.  Extractum  Aloes  Barbadensis. — Aqueous.    U  in  1.  Dose. 

i  to  2  gr. 

3.  Pilula  Aloes  Barbadensis.— Aloes,  2 ;  Hard  Soap,  1 ;  Oil  of 

Caraway,  J;  Confection  of  Eoses,  1.    Dose,  4  to  8  gr. 

4.  Pilula  Aloes  et  Ferri.— Aloes,  2 ;  Sulphate  of  Iron,  U ;  Com- 

pound Powder  of  Cinnamon,  3  ;  Confection  of  Eoses,  4. 
■  Dose,  5  to  10  gr. 

Barbadoes  Aloes  is  also  an  important  ingredient  of  PLlula 
Cambogice  Composita,  Pilula  Colocynthidis  Com- 
posita,  and  Pilula  Colocynthidis  et  Hyoscyami. 

B.  Of  Aloe  Socotrina  : 

1.  Enema  Aloes. — Prepared  as  from  Barbadoe?  Aloes. 
^.  Extractum  Aloes  Socotrinae. — Aqueous.    2  in  1.    Dose,  \\ 
to  3  gr. 

From  Extraction  Aloes  Socotrince  is  prepared  : 

Decoctum  Aloes  Compositum. — Extract,  120  gr. ;  Myrrh, 

90  gr. ;  Saffron,  90  gr.  ;  Carbonate  of  Potash,  60  gr. ; 

Extract  of  Liquorice,  1  oz. ;  Compound  Tincture  of 

Cardamoms,  8  fl.oz.  ;  and  Water  to  make  30  oz. 

4  gr.  in  1  fl.oz.    Dose,  ^  to  2  fl.oz. 
Extractum  Aloes  Socotrince  is  also  an  ingredient  of  Extractum 

Colocynthidis  Compositum.    1  in  2\  nearly. 
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3.  Pilula  Aloes  Socotrinse.— 1  in  2.    Dose,  5  to  10  gr. 

4.  Pilula  Aloes  et  Assafoetid^.— Equal  parts  of  Aloes,  Assafoe- 

tida,  Hard  Soap,  and  Confection  of  Eoses.  1  in  4. 
Dose,  5  to  10  gr. 

5.  Pilula  Aloes  et  Myrrhse.— Aloes,  2 ;  MyiTh,  1 ;  Saffi-on,  J ; 

Confection  of  Eoses,  21.    1  in  3.    Dose,  5  to  10  gr. 

6.  Tinctura  Aloes.— 1  in  40.   "Dose,  1  to  2  fl.di-. 

7.  Vinum  Aloes.— Nearly  2  gr.  in  1  fl.dr.    Dose,  1  to  2  fl.dr. 

Aloes  Soeotrina,  is  also  an  important  ingredient  of  Pilula 
Ehei  Composita,  1  in  6 ;  and  Tinctura  iJenzoini 
Composita,  8  gr.  to  1  fl.oz. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Aloes  acts  upon  the  stomach,  and  intestines  as  a  bitter  and 
purgative.  The  former  effect  is  fully  described  under  Cahimbce 
Radix,  page  181.  As  a  purgative,  aloes  is  peculiar  in  acting 
chiefly  upon  the  colon.  Ten  to  fifteen  hours  or  even  more 
after  an  ordinary  dose,  rarely  sooner,  a  soft  formed  or  lightly 
relaxed  motion  is  passed.  Very  large  doses  may  not  act 
more  quickly,  but  much  more  violently,  with  pain,  straining, 
and  possibly  bleeding  from  the  rectum.  Aloes  is  thus  the 
slowest  of  all  purgatives.  The  presence  of  bile  is  believed  to 
be  required  to  insure  the  action  of  the  purgative  aloin,  and  the 
drug  is,  in  turn,  a  stimulant  of  the  biliary  flow.  The  pelvic 
circulation  generally,  as  well  as  that  of  the  rectum,  is  excited 
by  aloes,  which  may  cause  hajmorrhoids  and  haemorrhage 
from  the  bowel,  increased  uterine  activity,  menstruation,  pos- 
sibly menorrhagia,  and  even  abortion  if  given  in  large  doses, 
in  certain  subjects,  or  repeatedly. 

Aloes  is  used  as  one  of  our  most  valuable  purgBitives  in 
suitable  cases.  It  is  especially  indicated  in  habitual  cpnstipa- 
tion  due  to  languor  of  the  colon,  with  low  atonic  dyspepsia 
and  hypochondriacal  despondent  feelings.  It  improves  instead' 
of  deranging  digestion,  and  gains  instead  of  losing  its  activity 
by  repetition ;  its  laxative  effect  is  of  a  natm-al  character,  if  its 
griping  action  be  covered  by  carminatives  as  in  most  of  the 
officinal  preparations.  It  must,  however,  be  avoided  in  irritable 
states  of  the  rectum,  haemorrhoids,  menorrhagia,  and  preg- 
nancy, unless  given  with  care.  Aloes  is  an  ingredient  of  almost 
aU  the  compound  pills  in  ordinary  use  for  habitual  constipation, 
e.g.  of  rhubarb,  colocynth,  and  gamboge ;  and  the  extract  is 
also  given  with  extract  of  belladonna,  nux  vomica,  sulphate  of 
iron,  or  quinia,  as  a  dinner-pill.    The  compound  decoction  is 
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perhaps  the  best  preparation  of  the  drug,  being  particularlv 
valuable  m  the  constipation  of  children^Vith  LKot  ons 
health''  """^'S'^'*'""'  ^'^^'ii^J^'  ^"^d  derangement  of  the  general 

The  action  of  aloes  on  the  pelvic  circulation  constitutes  it  a 
uterine  stimulant,  and  it  is  given  with  success  as  the  Aloes  and 
Myrrh  PiU  in  the  amenorrhoea  of  young  women,  so  often  asso- 
ciated with  chrome  constipation  and  dyspepsia.  The  Aloes  and 
Iron  Pill  IS  perhaps  the  most  valuable  of  aU  remedies  in  the 
anffinua,  amenorrhoea,  and  constipation  of  girls  at  and  after 
puberty.    Enema  Aloes  is  anthelmintic. 

2.   ACTION  m  THE  BLOOD  ;  SPECIFIC,  AND  REMOTE  LOCAL  ACTION. 

•  ,,^oi?,  enters  the  blood  and  tissues,  and  is  excreted  at  least 
m  the  milk. 


MELANTHACEiE. 
Teratri  Tiridis  Kadix  — Green  Hellebore 
Root. — The  dried  rhizome  of  Veratrum  viride.  Col- 
lected in  autumn  in  the  United  States  and  Canada. 

_  CAaraciers.— Slices,  fragments,  or  conical  ti-uncated  entire 
pieces,  earthy,  black  outside,  Hg-ht  within;  with  numerous 
yellowish  radicles  attached  to  it.  When  dry  it  is  inodorous. 
Taste  at  first  sweet,  then  bitter,  foUowed  by  a  persistent  acrid 
burning  sensation  in  the  mouth. 

Substances  resembling  Veratrum  Viride:  Valerian, Serpentary 
and  Arnica  (q.v.).    Veratrum  has  thicker  rootlets. 

Composition. — Veratrum  viride  contains  a  mixture  of  alka- 
loids, which  have  been  variously  separated  and  named  by 
different  pharmacologists,  veratria,  veratroidin,  and  j'ervin. 

Preparation. 

Tinctura  Veratri  Viridis.— 1  in  5.    Lose,  5  to  20  min. 


Sabadilla  —  Cevadilla.  —  The  dried  fruit  of 
Asagrtea  officinalis.    Imported  from  Mexico. 

Characters.—Frmi  about  half  an  inch  long,  consisting  of 
three  light  brown  papyraceous  follicles,  each  containing  from 
one  to  three  seeds,  which  are  about  a  quarter  of  an  inch  long, 
blackish-brown,  shining,  slightly  winged,  possessing  an  in- 
tensely acrid  bitter  taste. 

Composition. — The  active  constituent  of  sabadilla  is  veratria. 
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From  Sabadilla  is  made  : 

Veratria,  CjaHgjNjOg.— An  alkaloid  obtained  from  Ceva- 
dilla ;  not  quite  pure. 

Source. — Obtained  from  CevadUla  by  (1)  making  and  con- 
oenti-ating  a  tiacture  of  the  seeds ;  (2)  pouring  into 
■water  to  precipitate  the  albumen,  and  filteriag; 
(3)  precipitating  crude  veratria  fi-om  the  filtrate 
by  NH4O,  and  washing  ;  (4)  purifying  by  solution 
in  HCl,  digestion  with  charcoal,  reprecipitation  with 
NH4O,  filtration,  washing,  and  drying. 

Characters.— Pale  grey,  amorphous,  odom-less,  but  very 
irritant  to  nostrils  ;  strongly  and  persistently  bitter, 
and  acrid  ;  insoluble  in  water,  soluble  in  spu-it. 

Dose,  tV  to     gr.,  carefully  divided  in  pill. 

Freparation. 

Unguentum  Veratrias. — 8  gr.  to  1  oz.  Lard,  with  Olive 
Oil  i  fl.dr. 

ACTION  AND  USES. 
1.  LOCAL  ACTION  AND  USES. 

Externally,  green  hellebore  and  veratria  are  first  power- 
fully irritant  and  then  depressant  to  the  nerves  and  vessels, 
causing  pricking,  burning  sensations,  and  redness  of  the  skin, 
followed  by  loss  of  sensibiUty  and  vesication.  Unguen- 
tum Veratrias  is  therefore  applied  to  relieve  neuralgic  and 
rheumatic  pains,  but  the  alkaloid  is  absorbed  by  the  unbroken 
skin,  and  may  produce  its  powerful  specific  effects. 

Inhaled  or  sniifed  into  the  nose,  these  substances  cause 
violent  sneezing  and  cough,  manifestly  from  irritation  of  the 
nerves.    No  use  is  made  of -this  property. 

Internally,  reflex  salivation,  dysphagia,  epigastric  heat  and 
pain,  vomiting,  and  diarrhoea,  indicate  the  irritant  effect  of 
veratrum  vu-ide  and  veratria  on  the  alimentary  canal.  They 
are  never  given  as  emetics. 

2.  ACTION  ON  THE  BLOOD. 

Veratria  enters  the  blood  rapidly  from  the  skin  or  mucous 
surfaces.  Leucocytes  (out  of  the  body)  are  paralysed  or  killed 
by  dilute  solutions  of  the  alkaloid. 

3.  SPBOlriC  ACTION. 

Veratria  may  be  found  in  the  various  organs  after  admin- 
istration. Full  doses  produce,  in  addition  to  the  painful 
vomitmg  of  local  origin,  great  muscular  prostration,  faintness, 
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and  finally  collapse,  preceded  and  accompamed  by  a  slow  feeble 
or  irregular  pulse,  feeble  respiration,  cold  sweats,  faU  of  tem! 
perature,  occasional  muscular  twitcMng  and  creeping  and  itch 
ing  sensations  on  the  skin.  It  has  now  been  proved  that  these 
phenoraena  are  not  referable  to  the  cerehrum,  which  remains  un- 
aftected,  with  perfect  consciousness,  nor  to  the  motor  centres 
ot  the  cord  or  motor  nerves,  all  of  which  are  but  slightly  depressed 
The  muscles  are  the  organs  attacked  by  veratrla,  which 
produces  a  highly  remarkable  lengthening  of  the  contraction, 
the  descending  portion  of  the  muscle  curve  (phase  of  relaxa- 
tion) being  fifty  times  its  ordinary  length.  Therewith  the 
torce  of  the  contraction  is  increased.  These  two  effects  on  the 
muscle  contraction  are  so  marked  that  the  muscle  appears  to 
be  in  a  state  of  tetanus,  but  the  curve  is  reaUy  a  single  contrac- 
tion, and  not  compound  or  a  fusion  of  closely  repeated  simple 
spasms.  Larger  doses  cause  weakness  of  the  muscles  and  finallv 
paralysis. 

The  heart,  after  primary  acceleration,  is  afEected  just  like 
the  voluntary  muscles,  its  contractions  becoming  greatly 
lengthened,  and  thus  its  frequency  reduced  (even  by  20  to  60 
beats  per  minute  in  fever),  long  pauses  occurriug  at  the  end 
of  systole.  Irregularity,  acceleration  with  feebleness,  and 
finally  paralysis  are  the  result  of  larger  doses.  The  hlood 
pressure  rises  at  first,  faUs  during  the  stage  of  infrequency, 
and  18  then  dangerously  lowered.  The  primary  stimulation  of 
the  heart  and  vessels,  and  part  of  the  succeediag  depression, 
occur  through  the  centres  in  the  medulla. 

Respiration  is  first  accelerated,  then  slowed,  and  finally 
arrested  through  the  centre,  the  muscles,  and  the  pulmonary 
vagus  ;  the  movements  exhibiting  expiratory  pauses  and  in-e- 
gularity. 

The  fall  of  temperature,  which  may  amount  to  several 
degrees  in  fever,  appears  to  be  referable  to  the  circulatory 
failure. 

4.  SPECIFIC  USES. 

The  specific  uses  of  veratria  depend  on  its  depressing 
action  on  the  heart,  vessels,  and  body  temperature  ;  that  is,  it 
is  a  powerful  antipyretic.  It  has  been  recommended  for  the  same 
conditions  as  aconite,  namely,  acute  febrile  processes  in  strong 
subjects,  such  as  sthenic  pneumonia  and  acute  rheumatism.  If 
it  be  considered  safe  and  desu-able  to  treat  such  cases  with 
powerfully  depressant  measures,  veratria  may  be  used  ;  but  in 
England,  at  least,  the  opposite  Hne  of  treatment  is  generally 
foUowed,  and  every  lowering  influence  on  the  heart  carcfuUy 
avoided.    In  aneurism  and  in  hemorrhage,  where  the  blood 
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pressure  has  to  he  reduced,  veratria  cautiously  given,  or  the 
Tinctura  Veratri  Viridis,  may  he  of  much  service. 

5.  REMOTE  LOCAL  ACTION. 

Veratria  quickly  appears  in  the  urine,  heing  excreted  hy 
the  kidney. 

Colcliici  Cormus —  Colchicum  Corm,  —  The 
fresh  corm  of  Colchicum  autumnale  ;  collected  about 
the  end  of  June  ;  and  the  same  stripped  of  its  coats, 
sliced  transversely,  and  dried  at  a  tempei'ature  not 
exceeding  150°. 

Characters. — Fresh  corm  about  the  size  of  a  chestnut, 
flattened  where  it  has  an  undeveloped  hud  ;  furnished  with  an 
outer  brown  and  an  inner  yellow  coat ;  internally  white,  solid 
and  fleshy  ;  yielding  when  cut  a  milky  acrid  and  bitter  juice. 
Dried  slices  about  a  line  thick,  moderately  indented  on  one, 
rarely  on  both  sides,  firm,  flat,  whitish,  amylaceous. 

Substances  somewhat  resembling  Colchicum  :  Tragacanth  and. 
Squill,  which  have  different  texture,  and  are  not  kidney-shaped. 

Dose. — 2  to  8  gr.  in  powder. 

Colcliici  Semina  —  Colchicum  Seeds. — The 
fully  ripe  seeds  of  Colchicum  autumnale. 

Characters.- — About  the  size  of  white  mustard  seed,  very 
hard,  and  of  a  reddish-brown  colour. 

Substance  resembling  Colchicum  Seeds  :  Black  Mustard,  wliich 
is  smaller. 

Composition.  —  Colchicum  contains  an  active  principle, 
colchicin,  Cj^HigNOj,  an  amorphous,  yellowish,  bitter  alkaloid  ; 
with  tannic  and  gaUic  acids,  starch,  sugar,  gum,  etc. 

Freparations. 

A.  Of  Colchici  Cormus  : 

1.  Extractum  Colchici. —  25  in  1.    The  expressed  juice  of 

fresh  Colchicum  Corms,  decanted  from  deposit  ;  heated 
to  212°  Fahr.  to  coagulate  albumen ;  strained ;  and 
evaporated.    Dose,  1  to  3  gr. 

2.  Extractum  Colchici  Aceticum. — 18inl.  Madelikethe  simple 

extract.  Acetic  Acid  being  first  added  to  the  crushed  corms. 
Dose,  I  to  2  gr. 

3.  Vinum  Colchici. — 1  dried  in  5.    Dose,  10  to  30  min. 

B.  Of  Colchici  Semina  : 

Tinctura  Colchici  Seminum. — 1  in  8.    Dose,  10  to  30  mia. 
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ACTION  AND  USES. 

Tte  physiological  action  of  colchicum  ia  imperfectly 
understood,  and  affords  but  a  partial  explanation  of  its 
empirical  use. 

Given  internally  it  is  a  gastro-intestinal  irritant,  actin?  as 
an  emetic  and  purgative  in  fuU  doses,  the  stools  contaimng 
a  decided  increase  of  bile,  partly  referable  to  a  direct 
cholagogue  efEect  of  the  drug.  ColcHcin  appears  to  enter  the 
biood  and  tissues,  and  here  acts  chiefly  upon  the  central 
nervous  system.  The  convolutions  and  spinal  cord  are 
depressed,  large  doses  causing  loss  of  sensibility  and  conscious- 
ness, and  dimmiahed  reflex  excitability.  The  peripheral 
sensory  nerves  are  also  paralysed,  but  the  motor  nerves  and 
muscles  remam  unaffected.  The  respiratory  centre  is  lowered 
in  activity,  and  death  occurs  by  asphyxia.  The  heart  is 
weakened,  the  pulse  even  becoming  intermittent ;  but  this 
effect  is  believed  to  be  entirely  secondary  to  the  disturbance  of 
the  respiration.  The  kidneys  are  hypersemic,  and  the  amount 
of  urine  diminished ;  the  uric  acid  and  probably  the  urea 
are  reduced  ia  quantity.    The  skin  perspires  more  freely. 

Colchicum  is  chiefly  used  to  relieve  the  pain  and  iaflamma- 
tion,  and  shorten  the  duration,  of  acute  gout,  for  which 
purpose  it  is  usually  given  in  doses  short  of  producing  the 
above  physiological  effects,  so  that  the  mode  of  its  action  is 
quite  obscure.  It  is  most  successful  in  first  attacks  in  young 
robust  subjects ;  less  useful,  and  to  be  used  with  caution,  in 
the  chronic  gout  of  old  weakly  individuals ;  and  occasionally  it 
completely  fails  to  afford  any  relief.  It  is  generally  prescribed 
with  alkaline  purgative  saliues.  In  some  acute  gouty  affections 
of  other  parts  than  the  joints,  such  as  bronchitis,  hepatic 
congestion,  neui-algia,  and  ui-ethritis,  colchicum  occasionally 
relieves.  It  is  worse  than  useless  in  rheumatism.  The  extract 
may  be  added  to  purgative  piUs  as  a  cholagogue. 


PALTiIACEiE. 
Ai'eca  —  Areca    Nut.  —  The  seed    of  Ai-eca 
Catechu,  the  Betel  Nut  Tree.     Imported  from  the 
East  Indies. 

Characters. — The  nuts  are  about  the  size  of  a  nutmeg,  but 
less  wrinkled  and  more  globular,  and  not  aromatic  ;  reddish- 
brown  externally,  having  a  flattened  base  and  somewhat  conical 
apex.  The  interior  is  hard,  dark  brown,  finely  marbled  with 
white.    Inodorous,  with  astringent  taste. 


Amylum. 
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Composition. — Areca  contains  catechu,  tannic  and  gallic  acids, 
areca-red,  gum,  and  oily  matter. 
Dose. — ^  to  f  oz. 


ACTION  AND  USES. 

Areca  nut  is  astringent  and  anthelmintic,  and  has  'been 
used  in  diarrhoea  and  helminthiasis.    It  is  rarely  given. 

GEAMINACEiE. 
Farina  Tritici — Wheaten  Flour. — The  grain 
of  Wheat,  Triticum  vulgare,  ground  and  sifted. 

Characters. — Familiar. 

Composition. — Flour  consists  chiefly  of  gluten  and  starch, 
with  gum,  sugar,  mucilage,  and  water. 

From  Farina  Tritici  is  made  : 
Mica  Panis. — Crumb  of  Bread. 

Mica  Panis  is  contained  in  Cataplasma  Carhonis. 
Farina  Tritici  is  also  contained  in  Cataplasma  Fermenti. 

Amyllun — Starch.  CgHioOj.  —  The  Starch  pro- 
cured from  the  seeds  of  common  wheat,  Triticum  vul- 
gare. 

Characters  and  tests. — In  white  columnar  masses.  When 
rubbed  in  a  Wedgwood  mortar  with  a  little  cold  distilled  water, 
it  is  neither  acid  nor  alkaline  to  test-paper,  and  the  filtered 
liquid  does  not  become  blue  on  the  addition  of  solution  of 
iodine.  Mixed  with  boiling  water  and  cooled,  it  gives  a  deep 
blue  colour  with  iodine. 

Freparations. 

1.  Glycerinum  Amyli.— 1  pai-t  to  8  by  measure ;  made  by 

heating  the  mixture  to  240°  ;  a  jelly-like  preparation. 

2.  Mucilage  Amyli. — 1  in  40. 

Amylum  is  also  contained  in  Pulvis  Tragacanthaa  Compo- 
situs  (1  in  6). 

ACTION  AND  USES. 

Starch  is  a  nutritive  material  of  the  first  order,  but  is  in- 
troduced into  the  Pharmacopoeia  for  medicinal  and  pharmaceu- 
tical purposes  only.    Externally  it  is  protective  and  absorbent, 
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in  the  form  of  "dusting  powder"  for  delicate  or  diseased 
conditions  of  the  skin.  The  glycerinum  is  an  exceUent  basis 
lor  ointments.  Internally  the  mucilage  is  the  vehicle  of  aU  the 
officinal  Enemata,  except  those  of  tobacco  and  assafoetida.  It 
is  also  an  antidote  in  poisoning  by  iodine,  but  must  be  fol- 
lowed by  an  emetic. 

Hordeum  »ecorticatum_PEARL  Barley.— 
The  husked  seeds  of  Hordeum  distichon.  Cultivated 
in  Britain. 

Charaeters.^Wa\i%  rounded,  retaining  a  trace  of  the 
longitudinal  furrow. 

Composition.— consists  of  starch,  gluten,  sugar,  gum, 

etc. 

Freparatxon. 

Decoctum  Hordei.    "  Barley  Water."— 1  to  15  of  water. 


ACTION  AND  USES. 

Barley  water  is  nutritive  and  demulcent,  and  is  chiefly 
used  in  inflammatory  affections  of  the  throat,  and  respiratory 
and  urinary  organs. 

Malt  Extract— Maltine.  {Not  Officinal.)  —  A 
syrupy  yellowish-brovrn  fluid,  with  a  sweet  taste  ; 
made  by  acting  on  malt,  or  a  mixture  of  malt  and 
flour,  by  water,  at  a  temperature  not  exceeding  124" 
Fahr. 

Composition. — Malt  extract  consists  chiefly  of  dextrin  and 
maltose.  Good  specimens  have  active  diastatic  properties,  i.e. 
will  convert  several  times  their  bulk  of  starch  into  sugar. 

Dose. — 1  to  4  dr. 


ACTION  AND  USES. 

Malt  extract  is,  both  directly  and  indirectly,  nutritive, 
containing,  as  it  does,  not  only  food  elements,  but  also  active 
diastase,  which  converts  the  starch  of  bread  and  other  farinas 
into  sugar.  It  is  used  in  wasting  diseases.  As  diastase  is  only 
active  in  alkaline  fluids,  it  must  be  given  not  less  than  two 
hours  after  a  meal,  when  the  acid  of  the  stomach  is  exhausted. 
Or  it  may  be  mixed  with  warm  food  a  short  time  before  the 


Ergota. 


367 


latter  is  taken.  Maltose  is  a  form  of  sugar  whicii  does  not 
ferment,  and  will  not  give  rise  to  acidity  and  dyspepsia. 

Ergota — Ergot. — The  sclerotium  (compact  my- 
celium or  spawn)  of  Claviceps  purpurea,  produced 
within  the  palese  of  the  common  E.ye,  Secale  cereale. 

Characters. — Subtriangular,  curved,  with  a  longitudinal 
furrow  on  the  concave  side,  obtuse  at  the  ends ;  from  one-third 
of  an  inch  to  an  inch  and  a  half  in  length  ;  of  a  violet-brown 
colour  on  the  surface,  pinkish  witbin ;  solid,  frangible,  fracture 
sbort ;  odour  faintly  marked,  but  strong  if  the  powder  be 
triturated  with  solution  of  potash. 

Composition.  —  The  chemical  composition  of  ergot  has 
always  been  a  subject  of  difficulty,  and  cannot  be  said  to  be 
yet  settled.  Ergot  is  now  generally  beHeved  to  contain  three 
important  bodies  :  4  per  cent,  of  sclerotic  acid,  2J  per  cent,  of 
scleroimicin,  and  coloioring  matter.  Besides  these,  there  occur  in 
it  30  per  cent,  of  a  fixed  oil,  cholesterin,  cellulose,  mannite, 
lactic  acid,  _  abundance  of  potash  salts,  methylamin,  trimethyl- 
amin,  leucin,  and  several  unimportant  alkaloids.  Sclerotic 
acid,  C,2HijN09,  is  a  brownish  hygroscopic  substance  without 
odour  or  taste,  acid,  forming  salts  readily  soluble  in  water, 
and  possessing  the  physiological  action  of  the  ergot  itself. 
Scleromucin  is  a  colloidal  gummy-Uke  mass,  without  odour  or 
taste,  soluble  in  water.  It  contains  nitrogen,  and  has  the 
same  physiological  action  as  sclerotic  acid,  but  less  marked. 
The  colouring  matter  is  also  feebly  active  physiologically ;  it 
consists  of  several  bodies,  named  sclererythrin,  scleroxanihin, 
etc.  The  "  ergotin  "  of  manufacturers  is  an  extract  of  the 
drug,  not  any  of  the  active  piinciples  in  a  separate  form. 

i)ostf.— 20  to  30  gr.   Of  "  Ergotin  "  hypodermically,  1  to  3  gr. 
Preparations. 

1.  Extractum  ErgotsB  Liquidum.— 1  in  1,  after  washing  with 

Ether.    Dose,  15  to  30  min. 

2.  Infusum  Ergotae.— 1  in  40.    Lose,  1  to  2  fl  oz 

3.  Tmctura  Ergotse.— 1  in  4.    Dose,  15  to  60  min 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

In  large  doses  ergot  is  a  gastro-intestinal  irritant,  but 
moderate  doses  may  be  given  almost  indefinitely  without 
mterfermg  with  the  stomach  or  bowels. 
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2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION. 

The  active  principles  of  ergot  enter  the  blood,  but  exert 
no  appreciable  change  on  it.  Thence  they  pass  into  the  tissues 
and  organs,  and  set  up  well-marked  symptoms,  if  given  in  full 
doses  for  a  sufficient  time.  The  parts  chiefly  affected  are  the 
central  nervous  system,  respiration,  circulation,  intestines,  and 
uterus.  The  highest  centres  (cerebral)  are  not  directly  in- 
fluenced by  ergot.  The  spinal  cord  is  distinctly  affected,  a 
series  of  nervous  phenomena  being  the  result  during  life,  and 
definite  changes  found  in  the  posterior  (Burdach's)  columns  after 
death.  The  patient  fii'st  complains  of  creeping  sensations  in  the 
limbs,  as  if  an  insect  were  rimning  along  the  skin ;  sudden 
painful  cramps  or  twitching  of  the  legs  follows ;  the  gait  becomes 
staggering  (ataxic)  ;  and  convulsions,  with  loss  of  sensibility 
and  motion,  may  follow.  These  spinal  effects  are  chiefly  seen 
in  cases  of  chronic  "  ergotism,"  where  the  drug  has  been  con- 
sumed in  large  quantity  in  rye  bread ;  but  they  indicate  its 
mode  of  action,  and  may  be  met  with  clinically.  The  motor 
and  sensory  nerves  and  muscles  are  themselves  imaifected.  Ee- 
spiration  becomes  infrequent  after  large  doses,  and  death  occurs 
by  asphyxia.  The  heart  is  reduced  in  frequency  by  ergot, 
sometimes  twenty  to  thirty-six  beats  per  minute,  and  becomes 
feeble  and  irregular  at  last,  possibly  through  the  vagus,  more 
probably  through  failure  of  the  ganglia  and  want  of  venous 
charge.  The  arteries  become  distinctly  smaller  under  ergot 
— according  to  some  authorities,  by  vaso-motor  stimulation ; 
according  to  other  authorities,  by  active  venous  dilatation,  which 
drains  the  blood  from  the  arteries,  and  causes  them  passively  to 
contract.  The  blood  pressure  falls  steadily.  The  intestine  is 
peculiarly  blanched  under  ergot,  and  consequently  excited  to 
peristaltic  movements.  The  uterus  becomes  similarly  anfemic, 
and  contracts  actively,  especially  if  pregnant,  and  stLU  more 
if  parturition  have  commenced,  when  long  and  powerful  pains 
are  developed.  These  effects  of  ergot  on  the  bowels  and  womb 
have  been  also  referred  to  stimulation  of  their  spinal  centres. 
The  body  temperature  falls.  Gangrene  frequently  results 
from  the  protracted  use  of  ergotised  meal  as  an  article  of 
diet. 

3.  SPECIFIC  USES. 

Ergot  is  used  chiefly  to  control  hajmorrhage  and  to  excite 
or  increase  uterine  contraction.  As  a  hsemostatic,  acting 
apparently  by  lowering  the  blood  pressure,  it  is  e-xtcnsively 
employed  in  haemoptysis,  hfematemesis,  menorrhagia,  and 
intestinal  hEemorrhage,  where  the  hypodermic  injection  of 
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ergotin  is  rapid  and  effective,  unless  it  alarm  the  patient  and 
excite  movement  and  palpitation,  when  it  is  better  avoided.  In 
aneurism  it  may  he  combined  with  rest  and  low  diet  to  pro- 
mote consolidation  in  the  sac.  The  use  of  ergot  in  the  second 
stage  of  labour  should  be  confined  to  cases  of  uterine  inertia 
where  there  is  no  obstacle  in  the  passages ;  so  frequently  is  this 
ecbolic  abused,  that  it  is  calculated  more  harm  than  good 
has  resulted  from  the  discovery  of  its  action  in  parturition. 
After  the  completion  of  the  second  stage,  ergot  may  be  more 
safely  given  to  expel  the  placenta  and  clots,  and  ensure  con- 
traction of  the  womb ;  whilst  in  post  partum  hEemorrhage  it  is 
an  invaluable  adjuvant  to  more  immediate  remedies.  In  polypus 
uteri,  chronic  metritis,  sub-involution,  etc.,  ergot  is  also  used 
with  success.  The  action  of  ergot  on  the  spinal  cord  suggests 
its  rational  application  in  paraplegia  of  inflammatory  origin, 
sclerosis,  etc.,  and  instances  of  recovery  under  its  influence  are 
recorded.  It  has  also  been  used  in  recurrent  mania,  referable 
to  cerebral  hypersemia. 

4.   REMOTE  LOCAL  ACTION  AND  USES. 

Ergot  reduces  the  amount  of  the  urine,  sweat,  and  milk, 

more  probably,  however,  through  the  blood  pressure  and  the 
nervous  centres  of  the  glands  in  the  brain  and  cord,  than  by 
direct  action  on  the  excreting  cells.  It  is  a  valuable  remedy  in 
some  cases  of  polyuria  (diabetes  insipidus),  very  rarely  in 
saccharine  (true)  diabetes.  The  sweats  of  phthisis  are  said  to 
be  controlled  by  ergot.  As  an  antigalactagogue  it  is  but 
seldom  employed. 

Saccharum  Piu  ificatiim— Refined  Sugar. — 
C13H22O1,.  Pure  cane  sugar  prepared  from  the  juice 
of  the  stem  of  Saccharum  Officinarum.  From  plants 
cultivated  in  the  West  Indies  and  other  tropical 
countries. 

Characters. — Compact  crystalline  conical  loaves,  known  in 
commerce  as  lump  sugar.  100  parts  are  soluble  in  45  of  water 
or  10,000  of  rectified  spirit.  It  increases  the  solubility  of  lime 
in  water.    See  Liquor  Calcis  Saccharatus,  page  50. 

Preparation. 

Syrupus. — 1  in  IJ. 

Sugar  or  Syrup  is  contained  in  aU  syrups  and  lozenges, 
several  confections,  and  various  mixtures,  pills,  powders,  etc. 
Y — 8 
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ACTION  AND  USES. 

Sugar  is  nutrient  and  demulcent,  but  is  chiefly  used  in 
medicine  to  cover  the  taste  of  other  drugs. 

Theriaca-TREACLE  (Sacchari  P^x).— The  un- 
crystallised  residue  of  the  refining  of  sugar. 

Characters. — A  thick  brown  fermentable  syrup,  very 
sweet. 

Theriaea  is  an  ingredient  of  a  number  of  pUls. 

ACTION  AND  USES. 

Treacle  is  demulcent,  nutrient,  and  slightly  laxative,  and 

is  employed  in  pharmacy  to  make  pills. 

Coto  Bark — Cortex  Verus.  Paracoto  Bark 

— Cortex  Para.  {Mt  Officinal.) — The  barks  of  two 
allied  trees,  from  Bolivia. 

Characters. — Coto  bark  resembles  cinchona  bark,  with  an 
aromatic  resinous  odour,  and  a  pungent  taste. 

Composition. —  Coto  verus  contains  cotoin,  C22Hig05,  yel- 
lowish, amorphous  or  finely  crystalline,  with  a  balsamic  odour 
and  a  bitter  taste ;  nearlj'  insoluble  in  water,  soluble  in  spirit. 
Para  bark  coniax'o.s paracotoin,  Cj9Hi20g,  in  minute  pale  crystals  ; 
insoluble  in  water. 

Dose. — Of  coto  in  powder,  1  to  8  gr. ;  of  cotoin,  J  to  2  gr. ; 
of  paracoto'in,  \\  to  3  gr. 

Non-officinal  Preparations. 
Cotoin ;  Paracoto'in ;  and  a  Tincture,  given  in  doses  of  10 
Tnin. 


ACTION  AND  USES. 

The  only  physiological  effect  of  coto  is  as  an  intestinal 
astringent.  It  is  useful  in  some  cases  of  persistent  subacute 
diarrhoea,  as  in  phthisis  and  delicate  subjects. 

PILICES. 

Filix  Mas— Male  Pern.— The  dried  rhizome, 
with  the  bases  of  the  footstalks  and  portions  of  the 
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root  fibres,  of  Aspidium  Filix  mas.  Collected  in 
summei'. 

CAarrtrfers.— Tufted,  scaly,  greenislilDrown ;  powder  greenish- 
yeUow,  with  a  disagreeable  odour,  and  a  nauseous,  bitter,  some- 
what  astringent  taste. 

Treparation. 

Extractum  Filicis  Liquidum.— "  Oil  of  Male  Fern  "  Male 
Fern,  1 ;  Ether,  1\.    Percolate,  and  distil  off  the 
ether.    Dose,  30  to  60  min. 
Composition— 'KvXb  fern  contains  a  colourless  crystalline 
body,  filicic  acid,  fixed  and  volatile  oils,  tannin,  resins,  and  the 
ordinary  constituents  of  plants.    Which  may  be  the  active 
principle  is  uncertain. 


ACTION  AND  USES. 

Male  fern  ia  an  active  anthelmintic,  peculiarly  destructive 
to  the  tape- worm.  It  is  less  irritant  to  the  stomach  and  bowels 
than  cusso  and  kamala,  and  should  be  preceded  and  followed  by 
a  purgative.  It  is,  on  the  whole,  the  most  successful  of  anthel- 
mintics when  properly  employed. 


LICHENES. 

Cetraria  —  IcELAJ^D  Moss. — The  entire  lichen, 
Cetraria  islandica.    Native  of  the  north  of  Europe. 

Characters. — FoHaceous,  lobed,crisp,  cartilaginous,  brownish- 
white,  paler  beneath;  taste  Ijitter,  and  mucilaginous.  A  strong 
decoction  gelatinises  on  cooling. 

Composition. — Cetraria  contains  10  per  cent,  of  starch; 
20  per  cent,  of  lichenin,  CgHijOj,  a  starch-Uke  powder,  not 
striking  blue  with  iodine  ;  and  two  bitter  acids — cetraric  acid, 
C17II1JO8,  and  lichenstearic  acid,  C14II24O8. 

Preparation. 

Decoctum  Cetrarise. — 1  to  20.    Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Iceland  moss  is  at  once  a  bitter  tonic  and  nutritive  sub- 
stance, but  is  not  in  general  use  as  either. 
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l.itmus.— A  blue  pigment  prepared  from  various 
species  of  Eoccella. 

Characters.— ^rasSi  blue  lumps,  readily  reduced  to  powder. 
Freparations. 

1.  Tincture  of  Litmus. — 1  in  10. 

2.  Blue  Litmus  Paper. 

3.  Red  Litmus  Paper.   

USE. 

Litmus  is  employed  only  in  chemical  testing. 

CerevisiBB  Fermentum— Beer  Yeast.— The 
ferment  obtained  in  brewing  beer. 

_   Characters.— semi-fluid,  frothy,  exhibiting  under  the 
microscope  numerous  round  or  oval  confervoid  cells. 
Dose. — One  to  two  table-spoonfuls. 

Freparation. 

Cataplasma  Fennenti.— Teast  Poultice.  Yeast,  6 ;  Flour,  14 ; 
Water  (at  lOOS),  6.  The  mass  to  be  placed  near  the  fire 
till  it  rises.   


ACTION  A^TD  USES. 

Teast  poultice  is  believed  to  act  as  a  sedative  and  anti- 
septic, and  was  formerly  applied  to  sloughing  sores,  ulcers,  and 
boils.    Its  value  is  very  questionable. 

Teast  has  also  been  given  internally  on  theoretical  grounds 
in  zymotic  diseases  and  in  diabetes,  but  probably  without 
success. 

FUNGI. 

Muscai'iae  Nitras — (Not  Officinal.)— Nitra.te  of 
Muscarin,  tbe  liquid  alkaloid  of  Agaricus  muscarius 
or  Amanita  muscaria,  the  Fly  Agaric. 

Dose. — to  J  gr. 


ACTION  AND  USES. 

The  action  of  muscaria  is  almost  exactly  opposed  to  that  of 
atropia  in  every  respect,  except  that  it  dilates  the  pupU  when 
applied  locally.  It  also  contracts  the  pulmonary  yessels.  It 
has  been  used  as  an  anhldrotlc. 
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GROUP  II. 

THE   AOTIHAL  KINGDOM. 


EODENTIA. 

Castoreum  —  Castor. — The  dried  preputial 
follicles  and  their  secretion,  obtained  from  the  Beaver, 
Castor  Fiber,  and  separated  from  the  somewhat 
shorter  and  smaller  oU-sacs  which  are  frequently 
attached  to  them.    From  the  Hudson's  Bay  Territory. 

Characters. — Follicles  in  pairs,  about  three  inches  long, 
fig-shaped,  firm,  and  heavy,  brown  or  greyish-black;  contaia- 
ing  a  dry  resinous  reddish-brown  or  brown  highly  odorous 
secretion,  in  great  part  soluble  in  rectified  spirit,  and  in  ether. 

Impurities. — Spurious  sacs,  filled  with  dried  blood,  etc. 

Composition. — Castor  contains,  in  addition  to  the  ordinary 
constituents  of  animal  secretions,  such  as  salts,  a  volatile  oil, 
uric,  carbolic  and  benzoic  acids,  salicin,  and  Jixed  oils. 

Dose. — 5  to  10  gr. 

Preparation. 

Tinctura  Castorei. — 1  ra  20.    Dose,  J  to  1  fl.dr. 


ACTION  AND  USES. 

The  action  of  castor  is  stimulant  like  that  of  musk.  The 
drug  is  very  seldom  used. 

RUTVLnSTANTIA. 

Moschus— Musk. —The  inspissated  and  dried 
secretion  from  the  preputial  follicles  of  Moschus 
moschiferus  ;  native  of  the  mountainous  regions  of 
Central  Asia.    Imported  from  China  and  India. 

_  Characters.— In  irregular,  reddish-black,  rather  unctuous 
grams;  hai-mg  a  strong,  peculiar,  very  diffusible  odom-,  and  a 
bitter  aromatic  taste ;  contained  in  a  round  or  sHghtly  oval 
membranous  sac,  about  two  inches  in  diameter,  covered  on  the 
outer  side  with  stiff  greyish  hairs  arranged  in  a  concentric 
manner  around  its  central  orifice. 

Composition.— Mnak  contams  an  aromatic  principle,  the 
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chemical  nature  of  which  is  unknown,  and  a  quantity  of 
inactive  substances,  such  as  salts,  fixed  oils,  etc. 
Dose. — 5  to  10  gr. 

ACTION  AND  USES. 

Musk  is  a  powerful  stimulant  of  the  circulatory  and  nervous 
organs,  acting  probably  much  li]ve  turpentine  and  other  volatile 
oils.  I.e.  chiefly  reflexly  from  the  nose,  mouth,  and  stomach 
It  appears  to  enter  the  blood  and  tissues,  and  there  rapidly 
causes  depression,  so  that  in  fuU  doses  its  stimulant  effect  is 
extremely  evanescent.  The  drug  is  now  but  seldom  used, 
chiefly  as  an  antispasmodic  in  hysteria,  laryngismus,  and  hiccup, 
and  as  a  stimulant  in  fevers  and  pneumonia,  when  other 
measures  have  failed,  and  not  then  with  much  success. 

Sevum  Praeparatum-PREPARED  Suet.— The 
internal  fat  of  the  abdomen  of  the  sheep,  Ovis  Aries, 
purified  by  melting  and  straining. 

Characters.— Wai.i%  smooth,  almost  scentless;  fusible  at 
103". 

Composition. — Suet  is  composed  of  olein  and  stearin.  See 
Adeps  Preeparatus. 

Preparation. 

Sapo  Animalis.— Curd  Soap.    Made  with  Soda  and  Prepared 
Fat.     Contained  in  several  suppositories,  and  PLlula 
Scammonii  Composita. 
Suet  is  also   contained   in  Emplastrum  Cantharidis  and 
TJnguentum  HydrargjTi. 

ACTION  AND  USES. 

Suet  is  emollient,  and  used  in  the  above  preparations. 
Internally  it  is  nutritive. 

Sacchariun  liactis— Sugar  of  Milk.  C^M^fii,. 
A  crystalli.sed  sugar,  obtained  from  the  ^vhey  of  jMilk 
by  evaporation. 

Characters. — Usually  in  cylindrical  masses,  two  inches  in 
diameter,  with  a  cord  or  stick  ia  the  axis,  or  in  fragments  of 
cakes  ;  greyish-white,  crystaUine  on  the  sui-face  and  in  its 
texture,  translucent,  hard ;  scentless,  faintly  sweet,  gritty  when 
chewed.    Eeadily  soluble  in  water. 
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Substance,  resembling  Sugar  of  Milk  :  Acid  Tartrate  of 
Potash,  knowii  ty  taste,  and  without  central  cord. 


ACTION  AND  USES. 

Sugar  of  milk  is  less  hygroscopic  than  ordinary  sugar,  and 
is  thus  more  suitable  as  a  vehicle  for  heavy  powders.  It  is 
also  used  to  sweeten  preparations  of  milk  for  artificially  fed 
infants. 

Fel  Bovimun  Purilicatiim  —  Purified  Ox 
Bile. — The  purified  gall  of  the  Ox,  Bos  Taurus. 

Source. — Prepared  by  agitating  fresh  ox  bile  with  twice  its 
volume  of  rectified  spirit ;  separating  the  sediment  of  mucus ; 
and  evaporating  the  clear  solution  to  the  consistence  of  an 
extract. 

Characters  and  tests. — yellowish-green  substance,  having 
a  taste  partly  sweet  and  partly  bitter,  soluble  in  water  and  in 
spirit. 

Impurity. — Mucus,  giving  a  precipitate  with  rectified  spirit 
in  watery  solution. 

Composition. — Purified  ox  bile  has  the  composition  of  fresh 
bUe,  less  the  mucus  removed  by  the  rectified  spirit. 

Dose. — 5  to  10  gr. 


ACTION  AND  USES. 

The  action  of  bile  in  the  duodenum  is  familiar,  but  when 
admitted  into  the  stomach  it  is  apt  to  cause  vomiting,  neu- 
tralising the  gastric  juice,  precipitating  the  pepsin,  and  being 
itself  rendered  inactive.  It  was  introduced  as  a  bitter  and 
cholagogue  purgative,  but  is  obviously  of  doubtful  value.  It 
may  be  used  as  a  basis  for  aperient  piUs. 

Pepsina — Pepsin. — A  preparation  of  the  mucous 
lining  of  the  fresh  and  healthy  stomach  of  the  Pig, 
Sheep,  or  Calf. 

Source. — Made  by  scraping  the  cleansed  mucous  membrane  ; 
diying  the  viscid  pulp  on  a  glass  surface  at  100°  ;  and  pulver- 
ising. 

Characters. — A  light  yeUowish-brown  powder  having  a 
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faint,  but  not  disagreeable  odour,  and  a  slightly  saline  taste 


Dose. — 2  to  5  gr. 


ACTION  AND  USES. 

_  _  Pepsin  is  one  of  the  normal  constituents  of  the  gastric 

rw^^'^^'f       ''^""'^'l        P'^P*°'^^  assistance  of 

the  hydrochloric  acid.  The  same  effect  is  produced  out  of  the 
body,  or  in  other  cavities  such  as  the  rectum 

alonfirf^pTf??"'''^^^  ""^^^.^^  *°  digestion  either 

alone  m  the  sohd  form,  or  combined  with  dHuted  hydrochloric 
acid,  being  given  during  or  after  meals.  It  is  especiaUv 
indicated  and  successful  in  morbid  conditions  of  the  stomach 
associated^th  deficiency  of  the  gastric  juice-whether  from 
disease  of  the  foUicles,  such  as  atrophy;  excess  of  mucus, 
as  in  the  chronic  catarrhal  dyspepsia  of  alcohoHsm,  deficient 
blood  supply,  as  in  anemia  and  general  debility  ;  or  irritable 
states  o±  the  stomach  with  pain  and  vomiting,  such  as  ulcer 
and  cancer,  where  the  normal  stimulation  of  the  mucous 
membrane  must  be  avoided,  and  fluid  food  only  given  Pepsin 
IS  also  useful  m  the  dyspepsia  of  the  aged,  and  of  infants.  The 
principal  objections  to  its  use  are  the  uncertainty  of  its 
strength  and  action,  and  the  danger  of  aUowing  the  gastric 
lunction  to  become  obsolete. 

Pepsin  is  a  valuable  addition  to  nutritive  enemata,  the 
natural  digestive  power  of  the  secretion  of  the  rectum  beino' 
comparatively  small.  ° 

Pepsin  has  also  been  used  as  a  local  application  to  dissolve 
the  membrane  in  diphtheria,  and  even  to  promote  the  absorp- 
tion of  tumours. 

Liquor  Pancreaticus — {Not  OMcinal)— An 
aqueous  and  spirituous  extract  of  the  fresh  pancreas 
of  the  Pig. 


ACTION  AND  USES. 

Preparations  of  the  pancreas  are  active  digestives  of  pro- 
teids  and  amyloids,  and  are  used  with  gi-eat  success  to  peptoni.se 
milk,  giTiel,  and  soups  before  administi-ation  in  cases  of 
digestive  debility.  They  are  not  suited  for  sepai-ate  internal 
use. 
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PACHTDEEMATA. 

Adeps  Prieparatus — Peepared  Lard. — Tlie 
purified  fat  of  the  Hog,  Sus  scrofa. 

Characters  and  tests. — A  soft  white  fatty  substance,  melting 
at  about  100".  Has  no  rancid  odour.  Dissolves  entirely  in 
ether. 

Impurities. — Common  salt  and  starch. 

Composition. — Lard  consists  of  60  per  cent,  of  olein,  and 
some  palmitin  and  stearin.  Olein.  is  a  fluid  oil,  a  compound 
of  oleic  acid,  C18H33O2,  and  glyceryl,  C3H5.  Palmitin  and 
stearin  are  solid  oils,  compounds  of  glyceryl  with  pakaitio 
acid  (CijHg202),  and  stearic  acid  (CigH3502)  respectively. 

Preparations. 

1 .  Adeps  Benzoatus. — 1  of  Benzoin  in  64  of  Lard. 

2.  Unguentiim  Simplex. — 3  in  8,  with  White  Wax  and  Almond 

Oil. 

Either  Lard  or  Benzoated  Lard  is  contained  in  almost  all 
ointments. 


ACTION  AJSTD  USES. 

Lard  is  a  simple  emollient,  forming  the  basis  of  most  of 
the  oiBcinal  ointments.  Benzoated  lard  does  not  become 
rancid  like  ordinary  lard,  which  for  the  same  reason  is  now  in 
a  measure  replaced  by  vaseline. 

CETACEA. 

Cetacciun — Spermaceti. — Nearly  pure  cetine, 
obtained,  mixed  with  oil,  from  the  head  of  the  Sperai 
Whale,  Physeter  macrocephalus,  inhabiting  the  Pacific 
and  Indian  Oceans.  It  is  separated  from  the  oil  by 
filtration  and  pressure,  and  afterwards  purified. 

C7irtr«ci;«rs.— Crystalline,  pearly  white,  glistening,  translu- 
cent, with  little  taste  or  odour,  reducible  to  powder  by  the 
addition  of  a  little  rectified  spirit.  Scarcely  unctuous  to  the 
touch  ;  does  not  melt  under  100°. 

Substance  resembling  Spermaceti :  White  Wax,  known  by 
general  appearance  and  hardness. 

Composition.— ^^Qvm.a.CBi\  is  a  fat,  containing  as  its  base, 
not  glycerin  but  cetylakohol,  in  combination  with  palmitic  acid. 
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Preparations. 

Unguentum  Cetacei.— About  1  in  5,  with  White  Wax 
and  Almond  Oil. 

Celacemn  is  used  in  preparing  Charta  Epispastica. 
USE. 

Spermaceti  is  an  emollient,  and  is  also  employed  pharma- 
ceutically. 

AYES. 

Albumen  Ovi  — Egg  Albumen.— The  liquid 
white  of  the  egg  of  G-allus  Banckiva,  var.  domesticus. 

Composition.— White  of  egg  contains  86  per  cent,  of  water, 
and  14  per  cent,  of  solids,  chiefly  albumen,  with  a  little  fat, 
sugar,  and  sulphates. 


ACTION  AND  USES. 

White  of  egg  is  demulcent  and  nutritive,  of  value  in 
some  cases  of  irritability  of  the  stomach.  It  is  also  a  valuable 
antidote  in  poisoning  by  corrosives  and  irritants,  especially 
perchloride  of  mercuiy,  sulphate  of  copper,  lead,  and  nitrate  of 
silver. 

Ovi  Titelliis— YoLK  of  Egg.— The  yolk  of  the 
egg  of  Gallus  Banckiva,  var.  domesticus. 

Composition. — YoUc  of  egg  contains  16  per  cent,  of  albumin, 
and  a  modification  of  it  called  vitellin  (not  precipitated  by  lead 
or  copper)  ;  30  per  cent,  of  fatty  bodies  containing  phosphorus 
and  colouring  matter,  soluble  in  ether  ;  salts  ;  and  water. 

Preparation. 

Mistura  Spiritus  Vini  Gallici.— Egg  Flip.  The  Tolks  of 
2  Eggs ;  Brandy,  4  fl.oz. ;  Cinnamon  Water,  4  li.oz. ; 
Eefined  Sugar,  |  oz.    Pose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Yolk  of  egg  is  highly  nutritive,  and  the  Mistura  Spiritua 
Vini  Gallici  is  a  very  valuable  food  and  stimulant  in  conditions 
of  extreme  exhaustion. 


Oleum  Morrhuai:. 
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PISCES. 

Isinglass— The  swimming  bladder  or  sound  of 
various  species  of  Acipenser,  prepared  and  cut  into 
fine  shreds. 

Characters.-lAghi,  coriaceous,  whitish  or  o^^^^' 
transpareut,  inodorous,  tasteless  ;  insoluble  in  cold  water  soluble 
in  24  parts  of  boiling  water,  forming  a  transparent  jeUy  on 
cooling. 

From  Isinglass  is  made  :  Solution  of  Gelatine. 


USE. 

Isinglass  is  nutrient,  Gelatine  is  used  in  chemical  testing. 

Oleum  MoiTliuEB — Cod-Liver  Oil. — The  oil 
extracted  from  the  fi'esh  liver  of  the  cod,  Gadus 
Morrhua,  by  the  application  of  a  heat  not  exceeding 
180°. 

Characters  and  test— Vale  yeUow,  with  a  sHght  fishy 
odour,  and  bland  fishy  taste.  A  drop  of  sulphuric  acid  added 
to  a  few  di-ops  of  the  oil  on  a  porcelain  slab  develops  a  violet 
colour,  which  soon  passes  to  a  yellowish  or  brownish-red. 

Composition.— Cod-livei:  oil  consists  chiefly  of  olein  and 
margarin,  but  contains  as  much  as  6  per  cent,  of  free  fatty 
acids  (oleic,  palmitic,  stearic),  traces  of  iodine  and  bromine 
the  ordinary  inorganic  salts  of  animal  tissues  and  products,  and 
trimethylamin  NlCHjja.  Some  authorities  give  bile  as  a  con- 
stituent of  cod-liver  oil,  others  deny  this  entii-ely. 

Impurities. — Inferior  oils. 

Dose.—\  to  8  fl.dr. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  ANH  USES. 

The  action  and  uses  of  oils  externally  have  been  fuUy  dis- 
cussed under  the  head  of  Oleum  Olivce,  page  284. 

Cod-hver  oil  is  sometimes  rubbed  into  the  skin  of  wasting 
children  as  a  nutrient,  and  with  perfect  success ;  but  it  im- 
parts an  objectionable  colour  and  smell  to  the  body. 

With  a  little  perseverance,  it  is  as  easily  taken  as  other 
oils,  and  more  easily  digested,  on  account  of  the  amount  o£ 
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free  acid  which  it  contains,  and  which  greatly  faciHtates  sapo- 
nification and  emulsion,  as  weU  as  absorption.  ^ 

2.   ACTION  ON  THE  BLOOD. 

Like  Olive  and  other  oUs,  it  enters  the  circulation,  carryine 
with  It  traces  of  the  other  constituents.  Increasing  the  rich- 
ness of  the  chyle,  it  improves  the  quaUty  of  the  blood,  especially 
as  regards  the  corpuscles,  and  is  thus  a  hamatinic. 

3.  SPECIFIC  ACTION  AND  TTSES. 

Passing  into  the  cells,  cod-Hver  oil  is  a  nutrient  of  the 
first  importance  whilst  the  traces  of  iodine,  bromine,  phos- 
phates, other  salts,  and  the  trimethylamiu  doubtless  produce  a 
shght  specific  action  when  the  oil  is  given  continuously  for 
months  The  latter  effects  are,  however,  quite  secondary  to 
those  of  the  oil  proper,  that  is,  to  its  effects  as  a  food.  Thus 
cod-hver  oil  differs  from  other  oils  (oHve  and  almond  oils 
cream,  butter,  etc.),  chit.fly,  but  not  solely,  in  respect  of  the 
ease  with  which  it  is  digested  and  absorbed. 

Cod-liver  oil  is  very  extensively  used  in  almost  all  kinds  of 
chronic  disease  attended  by  wasting.  The  chief  of  these 
diseases  are  scrofula  in  its  various  forms,  phthisis,  rickets, 
tertiary  syphilis,  chronic  rheumatism,  and  general  debility 
referable  to  misery,  over-work,  and  under-feeding.  In  con- 
valescence from  acute  illness  it  is  of  much  service.  It  is  also 
one  of  the  best  restoratives  of  the  nervous  functions,  and  of 
great  value  as  a  tonic  in  neuralgia,  headache,  mental  irrita- 
bility, despondency,  and  other  less  definite  disorders,  referable 
to  exhaustion  or  inherent  debility  of  the  nervous  centres. 

In  every  instance  where  cod-liver  oil  is  indicated,  the  first 
point  to  be  determined  is  whether  it  can  be  taken  and  digested. 
Besides  the  difficulty  of  taste,  two  conditions  distinctly  contra- 
indicate  the  exhibition  of  the  oil,  namely,  diarrhoea  and  consi- 
derable fever.  Gastric  dyspepsia  also  suggests  hesitation  in  the 
use  of  oil,  but  if  alkaline  stomachics  are  given  before  meals,  and 
the  oil  after,  it  will  be  found  to  agree  perfectly  in  most  cases. 
If  oil  be  persistently  rejected,  it  should  be  stopped  for  a  time, 
and  again  cautiously  tried,  or  given  with  ether  (10  minims  of 
pure  ether  to  1  drachm  of  oil)  or  as  an  emulsion. 

HYMENOPTERA. 
Mel — Honey. — A  saccharine  secretion  deposited 
in  the  honeycomb,  by  Apis  mellifica,  the  Hive  Bee. 

Characters  and  test. — When  recently 'separated  from  the 
honeycomb,  it  is  a  viscid  translucent  liquid,  of  a  brownish 
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j'ellow  colour,  which  gradually  becomes  partially  crystalline 
and  opaque.  Has  a  peculiar  heavy  odour,  and  very  sweet 
taste. 

Impurity. — Starch.  i  i  •  j 

Composition.— Ronej  is  a  complex  mixture  of  several  kinds 
of  sugar  (cane  and  grape  sugar,  levulose  or  inverted  sugar, 
derived  by  fermentation  from  the  cane  sugar) ;  wax,  pollen, 
colouring  and  odorous  matters,  etc. 

Preparations. 

Mel  Depuratum. — Made  by  melting  and  straining. 

From  Mel  Depuratum  is  prepared : 

OxymeL — 8,  with  Acetic  Acid,  1,  and  "Water,  1. — Dose,  1 
to  2  fl.dr. 

Honey  is  also  contained  in  Mel  Boracis,  Oxymel  SciUae,  Con- 
fectio  Piperis,  Confectio  Scammonii,  and  Confectio  Tere- 
binthinsB. 


ACTION  AND  USES. 

Honey  increases  the  secretions  of  the  mouth  and  throat, 
and  thus  acts  as  an  emollient,  relieving  dryness,  pain,  cough 
and  dysphagia.  It  is  a  popular  ingredient  of  gargles,  linctuses 
and  cough  mixtures,  but  to  be  useful  must  be  properly  employed 
as  the  oxymel,  or  in  combination  with  lemon,  which  has  a 
similar  action  on  the  mouth  and  pharynx.  As  a  vehicle  for 
borax  it  is  used  in  aphthae  of  the  mouth,  but  is  inferior  to 
glycerine  because  fermentable.  Honey  is  also  laxative  and 
nutritive. 

Cera  Alba — White  Wax. — Yellow  wax  bleached 
by  exposure  to  moisture,  air,  and  light. 

Characters. — Hard,  nearly  white,  translucent.  Not  unctu- 
ous to  the  touch ;  does  not  melt  under  160°. 

Cera  Flava—TELLOW  Wax.— The  prepared 
honeycomb  of  the  Hive  Bee,  Apis  mellifica. 

Characters.— Firm,  breaking  with  a  granular  fracture, 
yellowish,  having  an  agreeable  honey-like  odour.  Not  unctuous 
to  the  touch;  does  not  melt  under  U0°  ;  jnelds  nothing  to  cold 
rectified  spirit,  )3Ht,Apj^tirely  soluble  in  oU  of  turpentine. 

Impurity. — Starch. 
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_  Composition. — Wax  differs  from  ordinary  fats  in  containing, 
as  its  base,  not  glycerine,  but  another  alcohol,  melisyl-alcohol, 
in  union  with  palmitic  acid,  C3oHjiO.CigH3i02. 

Treparations. 

Yellow  and  White  Wax  are  used  in  preparing  many  Plasters, 
Ointments,  Suppositories,  and  Charta  Epispastica. 


USE. 

Wax  is  used  only  for  the  pharmaceutical  purposes  just 
mentioned.  If  given  internally,  it  passes  out  in  the  fseces 
entirely  unabsorbed. 

HEinPTERA. 
Coccus— Cochineal. — The  dried  female  insect, 
Coccus  Cacti.    Reared  in  Mexico  and  Teneriffe. 

Characters. — Ovate,  plano-convex,  about  two  lines  long, 
wrrinkled,  black  or  greyish-white ;  yields,  when  crushed,  a 
puce-coloured  powder.  The  greyish-white  insect  quickly  be- 
comes black  when  warmed  before  the  fire. 

Impurities. — Inferior  Cochineal  is  "  faced"  with  various 
white  or  black  powdei'S  to  improve  its  appearance.  It  resembles 
Kino,  which  has  an  astringent  taste. 

Composition. — Cochineal  contains  a  red  colouring  principle, 
cofcmin  or  carminic  acid,  brownish-purple,  amorphous ;  readily 
soluble  in  water  and  spirit. 

Preparations. 
Tinctura  Cocci. — 1  in  8. — Dose,  f  to  1^  fl.dr. 

Coccus  is  also  an  ingredient  of  Tinctura  Cardamomi  Composita, 
(60  gr.  to  1  pint) ;  and  Tinctura  Cinchonse  Composita, 
(30  gr.  to  1  pint). 


ACTION  AND  USES. 
Cochineal  is  used  as  a  colouring  material  only. 

COLEOPTERA. 

Cantharis  —  Cantharides.  —  Cantharis  vesica- 

toria.  The  Beetle,  dried  ;  collected  chiefly  iii  Hungary. 

Characters. — From  eight  to  ten  lines  long,  furnished  with 
two  wing-covers  of  a  shining  metallic-gi-een  colour,  under 
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wHch  are  two  membranous  transparent  wings ;  odour  strong 
and  disagreeable.    Powder  greyish-brown,  containing  shining 

^^^^SMm^^'resemUmg  powdered,  Cantharis  :  Kamala,  which 

has  no  shining  particles.  „„  ^     m  *-  * 

CoOTpos£i!io«.— Cantharides  contains -20  to  -50  per  cent,  of 
cantharidin,  a  greenish  volatile  oil,  and  pecuUar  fatty  bodies. 
Cantharidin,  CioH,204,  is  obtained  as  shinmg  colourless 
prisms,  soluble  in  ether,  chloroform,  alcohol,  and  oils,  and  is 
the  active  principle,  being  a  most  powerful  imtant.  borne  ot 
the  other  properties  of  cantharides  may  possibly  be  referable 
to  the  oil. 

Prejoarations. 

1.  Acetum  Cantharidis.— 1  in  10  of  Glacial  Acetic,  and 

Acetic  Acids. 

2.  Charta  Epispastica. 

3.  Emplastrum  Cantharidis. — 1  in  3. 

4.  Emplastrum  Calefaciens. — 1  in  24. 

5.  Liquor    Epispasticus.— Cantharides,  8;  Acetic  Acid,  4; 

Ether,  to  20. 

6.  Tinctura  Cantharidis.— 1  in  80.    Dose,  5  to  20  min. 

7.  Unguentum  Cantharidis. — 1  in  7. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Cantharis  is  a  rubefacient  and  vesicant  when 
applied  to  the  skin,  acting  upon  the  nerves  and  vessels  of  the 
part  Uke  mustard  and  other  measures  of  the  same  class,  as  de- 
scribed under  Sinapis,  to  which  the  student  is  referred.  Its 
effects  differ  from  those  of  mustard  cliiefly  in  being  much  less 
rapid,  but  of  a  more  severe  degree.  The  Emplastrum  or  Charta 
has  to  be  applied  for  a  few  hours  before  a  sense  of  smarting, 
heat,  and  burning,  is  felt  in  the  part ;  small  vesicles  then  form, 
and  at  the  end  of  eight  to  twelve  hours  have  united  into  a 
single  largo  bulla.  The  removal  of  the  plaster  after  six 
hours,  and  the  application  of  a  poultice,  will  "  raise  the  blister  " 
more  effectually  and  pleasantly.  Vesication  is  decidedly  more 
rapid  after  the  application  of  the  Acetum  or  Liquor  Epispasticus. 
When  the  blister  has  been  developed,  the  fluid  is  carefully 
incised,  and  the  raw  surface  encouraged  either  to  heal  by 
simple  dressing,  or  to  discharge  by  the  application  of 
irritant  ointments,  such  as  Unguentum  Sabinas.  Cantharis  is 
the  vesicant  in  ordinary  use  for  purposes  of  counter-irritation. 
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Blisters  are  chiefly  employed  to  control  hypereemia  and 
the  inflammatory  process ;  to  promote  the  absorption  of 
morbid  products;  to  relieve  pain;  and  to  arrest  spasm  and 
other  reflex  symptoms.  The  principle  upon  which  they  are 
believed  to  act  is  discussed  under  Counter-irritants  in  Part  III. 

Spanish  fly  is  most  frequently  used  in  cerebral  hyper- 
semia,  being  applied  to  the  nape  ;  in  acute  pleurisy, 
pericarditis,  peritonitis,  and  meningitis — sometimes  in  the 
first  stage,  especially  if  pain  be  severe,  but  more  frequently 
in  the  third  stage,  to  promote  absorption  of  effusions  and 
exudations ;  in  subacute  or  chronic  inflammation  of  the 
viscera,  such  as  pneiimonia,  when  resolution  is  slow,  or  the 
disease  threatens  to  become  chronic ;  and  in  subacute  or 
chronic  inflammation  of  peripheral  parts,  such  as  the  con- 
junctiva, joints,  bones,  etc.  Neuralgia,  if  distinctly  local 
in  origin  and  due  to  congestion  or  inflammation  of  the 
nerves,  is  sometimes  completely  relieved  by  cantharides 
blisters ;  and  the  pains  of  acute  rheumatism  are  undoubtedly 
dispelled  by  the  same  means,  which  is  further  believed  by 
some  physicians  to  cut  short  the  whole  rheumatic  process.  A 
blister  on  the  epigastrium  is  a  successful  mode  of  treatment 
in  some  forms  of  gastric  pain  and  vomiting. 

In  every  instance,  cantharis  should  be  cautiously  applied 
to  children,  to  persons  suffering  from  kidney  disease,  and  to 
the  aged  and  infirm.  The  back  must  not  be  blistered  in  bed- 
ridden persons,  lest  bed-sores  be  produced.  Blisters  must 
never  be  forgotten  or  left  too  long  on  the  skin,  otherwise 
ulceration  may  be  set  up,  as  well  as  the  remote  local  effects  of 
the  di-ug  to  be  presently  described. 

Internally . — Cantharis  is  an  irritant  to  the  mouth,  throat, 
and  stomach,  and  must  be  given  well  diluted  and  in  small  doses 
of  the  tincture  only. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Cantharidin  enters  the  blood  both  from  the  blistered  sur- 
face and  the  stomach.  The  active  principle  finds  its  way  into 
all  the  organs,  to  which  it  clings  rather  tenaciously.  In  large 
doses  it  disturbs  the  heart,  respiration,  and  nervous  system, 
producing  a  rapid  pulse,  headache,  sensory  disturbances, 
mental  confusion,  and  finally  death  by  asphyxia.  It  is  not 
used  in  this  connection. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Cantharidin  is  slowly  excreted  by  the  kidneys,  and  ap- 
pears in  the  urine,  which  conveys  it  to  the  bladder  and  genital 
organs.    Here  it  sets  up  a  second  set  of  local  effects  similar  to 
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its  immediate  action.  Small  doses  cause  a  sense  of  heat  in  the 
perineum,  itching  of  the  meatus,  frequent  desire  to  micturate, 
and  some  diuresis.  Larger  doses  set  up  acute  parenchy- 
matous nephritis,  with  all  its  characteristic  symptoms,  in- 
cluding scanty  bloody  urine,  or  even  suppression ;  the  penis 
hecomes  swollen,  and  painful  erections  occur,  so  that  the  drug 
has  been  described  as  an  aphrodisiac.  In  women,  the  uterus 
may  become  congested  and  menstruation  may  be  brought  on.  _ 
'  In  certain  ill-understood  cases  of  kidney  disease,  cantharis 
has  proved  a  useful  diuretic  and  renal  alterative  ;  also  in  some 
instances  of  disease  or  disorder  of  the  bladder,  prostate,  and 
urethra,  iacluding  spermatorrhoea.  It  is  too  dangerous  a  drug 
to  be  generally  used  for  this  purpose.  For  the  same  reason 
care  must  be  taken  to  prevent  the  absorption  of  cantharidin  by 
the  sldn. 

ANNELIDA. 

Hirudo — The  Leech.  —  1,  Sanguisuga  medici- 
nalis,  the  Speckled  Leech ;  and,  2,  Sanguisuga 
officinalis,  the  Green  Leech.  Collected  chiefly  in 
Erance,  Spain,  Italy,  and  Hungary. 

Characters. — Body  elongated,  two  or  three  inches  long, 
tapering  to  each  end,  plano-convex,  wrinkled  transversely ; 
back  oUve-green,  with  six  rusty-red  longitudinal  stripes.  1, 
belly  greenish-yellow  spotted  with  black;  2,  belly  olive-green 
not  spotted. 

ACTION  AND  USES. 

The  leech  is  employed  to  abstract  blood,  each  leech  re- 
moving, directly  and  by  subsequent  haemorrhage,  an  average  of 
half  an  ounce  of  blood.  Leeching  is  depletive,  and  to  some 
extent  counter-irritant  in  eflect  ;  and  is  employed  in  a  variety 
of  congestive  or  inflammatory  affections,  superficial  and  vis- 
ceral, as  well  as  in  cardiac  distension  and  distress. 


z— 8 
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SYNOPSIS  OF  VEGETABLE  AND  ANIMAL  PRODUCTS 
CONTAINED  IN  THE  BRITISH  PHARMACOPCEIA. 


Leaves. 


Digitalis 

Stramonium 

Aconltum 

Conium 

Cajuput 

Uva  Ursi 

Buchu 

Matica 

Euta 

Senna 

LauroceraBUB 
Belladonna 
Hyoscyainus 
Tabacum 


Fbuits. 


Seeds  of 
Fruit. 


Capsicum 
Oliva 

Coriandrum 

Cubeba 

Prunus 

Anetbum 

Eosa  Canina 

Ficus 

Ecbalium 

Foeniculum 

Limon 

Aurantium 

Anisum 

Sabadilla 

HordeumPer- 

latum 
Tamarindus 
Bala 

Cassia  Pulpa 

Conium 

Uvte 

Colooynthis 

Kamala 

Ebamnus 

Morus 

Pimenta 

Piper 


Nux  Vomica 

Hordeum 

Linum  Usita- 
tissimum 

Myristica 

Ricinus  Com- 
munis 

Cardamomum 

Stramonium 

Slnapis 

Gossypium 

Areca 

Amygdala 

Physostigma 

Colcbicum 

Triticum  Vul-  Piper 
gare  iPimenta 

Croton    Tig-  Kamala 
lium  lEhamnus 


EOOTS. 


Ipecacuanha 

Calumba 

Podophyllum 

Eheum 

Hemidesmus 

Serpentaria 

Gentiana 

Jalapa 

Valeriana 

Armoracia 

Krameria 

Arnica 

Pareira 

Senega 

Sumbul 

Taraxacum 

Sarsa 

Granatum 

Glycyrrbiza 

Belladonna 

Aconitum 

Veratrum  Vi- 

ride 
Zingiber 
Filix  Mas 
Pyrethrum 
Sassafras 
Scammonia 
Scilla 
Colcbicum 


Berries. 


Barks. 


Flowers  ok 
Buds. 


Canella 

Cascarilla 

Cinnamomum 

Mezereum 

Cusparia 

Nectandra 

Cincbona 

TJlmus 

Laxix 

Quereus 

Granati  Eadix 


Caryopby  1- 

lum 
Sautonica 
P  ap  a V  er 

Ehoeas 
Crocus 

Mentha  Pipe- 
rita 

Mentha  Viri- 
dis 

Eosa  Gallica 
Eosa  Centi- 

foUa 
Sambucus 

Niger 
Antbemis 
Lavandula 
Aurantium 


Concrete 
Oil. 


Camphora 

Theobroma 

Myristica 


Oil  FROiff  the 
Oleo-Eesin. 


Cubeba 
Terebinthina 


Oil  from 
Fbcit  or 
Seed. 


Amygdala 
Amara 

Amygdala 
Dulcis 

Eicinus  Com- 
munis 

Anethum 

Myristica 

Anisum 

Croton 

Juniperus 

Oliva 

Linum 

Carum 

Caryophyl- 

lum 
Coriandrum 
Limon 
Pimenta 
Cubeba 
Euta 


Synopsis. 


387 


SYNOPSIS  OF  VEGETABLE  AND  ANIMAL  PEODUCTS 
CONTAINED  IN  THE  BEITISH  PHAEMACOPCEIA 


[continued). 


Whole 
Plant. 

Lignum. 

CORMS. 

Tops. 

Juices. 

Chirata 

Dulcamara 

lactuca 

Lobelia 

Rosmarinus 

Quassia 
Hsematoxy- 

lum 
Guaiacum 
Pterocarpus 

Colchioum 
SciUa 

Sabina 
Scoparium 
Cannabis  In- 

dica 
Dulcamara 
Cusso 
Lupulus 

Opium 

Aloes 

Kino 

Lactucarimn 

Guttapercha 

Morus 

Ehamnus 

Sacehan.mi 

Theriaciim 

Blaterium 

L>atecnu  palli- 

Hair OP  Seed. 

Olbo-Ee8in3. 

Eesins. 

Gossypium 

Gum  Eesins. 

dum 

Terebinthina 
Canadensis 
Copaiba 
Elemi 

Thus  Ameri- 
cauum 

Podophyllum 
Jalapa 

n  Tn  TTi  rin  i  n 

Guaiacum 
Mastiche 
Pix  Buigun- 
dica 

Piims  (Eesina) 

Cambogia 
Soammonium 
Ammoniacum 
Aasafcetida 

Gums. 

Tragacantha 
Acacia 

Balsams. 

Galbanum 
Myrrha 

Peru 
Tolu 

Benzoinum 
StyraxPraapa- 
ratus 

Starch  prom 
Seed. 

concebtb 
Exudation. 

Animal 
Products. 

Amylnm 

1  

Manna 

Adeps 

Conlharis 

Castoreiun 

riArn  fln.vfi. 

Oils  from 

Leaves, 
Flo  WEES,  OB 
Hekbs. 

Capsule. 

Lichen. 

.Cera  alba 
Alkaloids.  Cetaceum 

Papaver  Som- 
nifemm 

Cajupnt 
Lnrandula 
Mentha  Pipe- 
rita 
Mentha  Viri- 
dis 

Rosmarinus 
Euta 

Cinnamomum 

Anthemis 

Sabina 

Cetraria 

Coccus 

Aconitia 

Atropia 

Beberia 

Morphia 

Quiuia 

Strychnia 

Fel  Bovinum 

Hirudo 

Lac 

Mel 

01.  Morrhu£B 

Moschus 
Ovi  ViteUus 
Sacoharum 

Lactia 
Sevum 
Pepsin 

FUHSI. 

EXCEESCENOE 

Teratria 

Ergota 
CerevisiseEer- 
mentum 

Galla 
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NON-OFFICINAL  DRUGS. 

The  following  Non-Officinal  Drugs  are  extensively  used  in  Medicine. 


Name. 

Part  of  Plant. 

Name. 

Part  of  Plant. 

Acteea  Eacemosa . 

Eoot. 

Ehizome 

Araroba  .... 

Powder. 

Muscaria     .    .  . 

Alkaloid 

Caffein  .... 

Alkaloid 

Picrotoxiiie     .  . 

Active  Prin- 

Coca  

Leaves. 

ciple 

Convallaria .    .  . 

Plant. 

Quebracho  .    .  . 

Bark 

Goto  

Bark. 

Ehamuus  Fran- 

Dutioisia     .    .  . 

Plant. 

gula  .... 

Bark 

Eucalyptus .    .  . 

Leaves. 

Ehamnus  Pur- 

Euonymus  |.    .  . 

Bark. 

shiana  .... 

Bark 

Gelseniium .   .  . 

Eoot.  [seeds. 

Bark 

Guarana      .    .  . 

Powdered 

Spigelia  .... 

Eoot. 

Hamamelis .    .  . 

Bark. 

Tormentilla     .  . 

Eoot. 

CLASSIFIED  TABLES  OF  THE  PHARIMACE  UTICAL 
PREPAEATIONS  OF  THE  BRITISH  PHARMACOPCEIA. 

Aquse. — Anethi,  Aurantii  Floris,  Campliorae,  Carui,  Chloroformi, 
Cinnamomi,  Destillata,  FoBniculi,  Laurocerasi,  Menthse 
Piperitse  et  Viridis,  PimentEe,  Rosse,  Sambuci. 

Aceta. — Cantharidis,  SoiUse. 

Cataplasmata.— Carbonis,  Conii,  Fermenti,  Lini,  Sinapis,  Sodte 

Obloratse. 
Chartse. — Epispastica,  Sinapis. 

Confectiones.  —  Opii,  Piperis,  Rosse  Canine  et  Gallicte,  Scam- 
monii,  Sennae,  Sulpliiu-is,  Terebinthinse. 

Decocta.— Aloes  Compositum,  Cetrarire,  Oincbonae  Flavai,  Granati 
Radicis,  Haimatoxyli,  Hordei,  Papaveris,  Pareiise,  Quercua, 
Sarsa3,  SarsiB  Compositum,  Sooparii,  Taraxaci,  Ulmi. 

Emplastra.— Ammoniaci  cum  Hydrargyro,  Belladonna,  Cale- 
faciens,  Canthaiidis,  Cerati  Saponis,  Fern,  Galbani, 
Hydrargyi-i,  Opii,  Picis,  Plumbi,  Plumbi  lodidi,  Resmte, 
Saponis. 

Eneinata.— Aloes,  Assafcetidae,  Magnesise  Sulpbatis,  Opii,  Tabaci, 

Terebintbinfe. 
Essentia.— Anisi,  Mentbae  Piperitae. 

Extracta : 

1.  Acetic  Extract. — Colcbici  Acetioum. 

2  AlCOHollc  Extracts.— Cannabis  Indicae,  Pbysostigmatis, 
Nucis  VoraicM,  Jalapse,  Rbei,  Lupuli,  Papaveris, 
Colocyntbidis  Compositum,  Stramonii. 


Tables  of  Preparations. 


389 


3.  Aqueous  Extracts. — CalumbiE,  Gentianse,  Aloes  Barba- 

densis  et  Soootrinae,  Pareirse,  Hasmatoxyli,  Anthemidis, 
Glycyrrhizas,  Eli-ameriae,  Quassise,  Opii. 

4.  Ethereal  Extracts. — Ergotaj  Liquidum,  Filicis  Liquidum, 

Mezerei  iEthereum,  Stramonii. 

5.  Fresh  Extracts. — Colchici,  Colohici  Aceticum,  Taraxaci. 

6.  Green  Extracts. — Aooniti,  BelladoniiEe,  Conii,  Hyoscyami, 

Lactuoas. 

7.  Liquid  Extracts. — Brgota?  Liquidum,  Belse  Liquidum, 

Pareii'K  Liquidum,  Sarsa;  Liquidum,  Ciuchouje  FlavjB 
Liquidum,  Opii  Liquidum,  Filicis  Liquidum. 

Glycerina.  —  Acidi  Carbolici,  Acidi  Gallici,  Acidi  Tannici,  Amyli, 
Boracis. 

Infusa. — Anthemidis,  Aurantii,  Aurantii  Compositum,  Buchu, 
Calumbse,  Oaryopbylli,  Cascarillfe,  Catechu,  Chiratse,  Cinchonre 
Flavae,  CuspariEe,  Cusso,  Digitalis,  Dulcamarse,  Ergotse, 
Gentiame  Compositum,  Kramerife,  Liui,  Lupuli,  Matic;e, 
Quassioe,  Rhei,  Rosae  Acidum,  Senegas,  Sennas,  Serpentarise 
Uvpe  Ursi,  Valerianae. 

Injectlo. — Morphiaa  Hypodermica. 

Linlmenta. — Aconiti,  Ammonise,  Belladonna,  Calcis,  Camphorse, 
Campborae  Compositum,  Chloroformi,  Crotonis,  Hydrargyri, 
lodi,  Opii,  Potassii  lodidi  cum  Sapone,  Saponis,  Sinapia  Com- 
positum, TerebmtbinEe,  Terebinthina^  Aceticum. 

Liquores. — Ammonite,  Ammonite  Acetatis,  Ammonise  Citratis, 
Ammonias  Fortior,  Antimonii  Chloridi,  Arsenicalis,  Arsenici 
Hydrochloricus,  Atropiaj,  Atropiie  Siilphatis,  Bismuthi  et 
Ammonias  Citratis,  Calcis,  Calcis  Chloratte,  Calcis  Sacoharatus, 
Chlori,  Epispasticus,  Fern  Perchloridi,  Fern  Perehloridi 
Fortior,  Ferri  Pernitratis,  Fern  Persulphatis,  Guttie  Perchre, 
Hydrargyri  Nitratis  Acidus,  Hydrargyri  Perchloridi,  lodi, 
Litbiae  Effervescens,  Magnesias  Carbonatis,  Magnesias  Citratis, 
Morphias  Acetatis,  Morphias  Hydi'ochloratis,  Plumbi  Subace- 
tatis,  Plumbi  Subacetatis  Dilutus,  Potassas,  Potassae  Effer- 
vescens, Potassae  Permanganatis,  Sodas,  Sodae  Arseniatis, 
Soda;  Chloratse,  Sod;e  Effervescens,  Sttychniae,  Zinci 
Chloridi. 

Lotiones.— Hydrargyri  Flava,  Hydrargyri  Nigra. 
Mella.— Boracis,  Depuratum,  Oxymel. 

Misturae.  —  Ammoniaci,  Amygdalje,  Creasoti,  Cretas,  Fern 
Aromatica,  Ferri  Composita,  Gentianae,  Guaiaci,  Soammonii, 
bennas  Composita,  Spiritus  Vini  GaUici. 

Mucilaglnes.— Acaoiae,  Amyli,  Tragacanthie. 

Olea.— Amygdalae,  Anethi,  Anisi,  Anthemidis,  Cajuputi,  Carui, 
Caryophylli,    Cinnamomi,    Copaibas,    Coriandri,  Crotonis, 
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CubebsB,   Juniperi,    Lavandulge,    Limonis,    Lini,  Menthse 
i-iperite  et  Viridia,  Morrhus,  Myristicae,  Myristiofe  Expres- 
sixm,  01iv£e,   Phosphoratum,  Pimentse,   Ricini,  Eosmarini 
KutsB,  Sabinse,  Sinapis,  Terebinthinse,  Theobroma. 

Pilulas.— Aloes  Barbadensis,  Aloes  et  Assafoetidaj,  Aloes  et  Ferri 
Aloes  et  Myrrhaa,  Aloes  Socotrinse,  Assafoetidaj  Composita! 
Cambogiae  Composita,  Colooynthidis  Composita,  Conii  Com- 
posita, Ferri  Carbonatis,  Ferri  lodidi,  Hydrargyri,  Hydrargyri 
Subobloridi  Composita,  Ipecacuanhse  cum  Scilla,  Phosphori, 
Plumbi  cum  Opio,  Quimae,  Ehei  Composita,  Saponis  Com- 
posita, Scammonii  Composita,  Scillse  Composita. 

Pulveres.— Amygdalae  Compositus,  Aatimonialis,  Catechu  Com- 
positus,  Cinnamomi  Compositus,  Cretae  Aromaticus  cum 
Opio,  Glycyrrhizae  Compositus,  Ipecacuanha;  Compositus, 
Jalapse  Compositus,  Kino  Compositus,  Opii  Compositus, 
Rhei  Compositus,  Scammonii  Compositus,  Tragacanthie 
Compositus. 

Spirit  us.  — Athens,  jEtheris  Nitrosi,  Ammoniae  Aromaticus, 
Ammonias  Foetidus,  Armoraciae  Compositus,  Cajuputi,  Cam- 
phorae,  Chloroformi,  Juniperi,  Lavandula,  Menthas  Piperitae, 
Myristicae,  Rectificatus,  Rosmarini,  Tenuior,  Vini  GaUici. 

SuccL — Belladonnse,  Conii,  Hyoscyami,  Scoparii,  Taraiaci. 

Suppositoria.— Acidi  Carbolici  cum  Sapone,  Acidi  Tannici,  Acidi 
Tannici  cum  Sapone,  Hydrargyri,  Morphias,  Morphias  cum 
Sapone,  Plumbi  Compositum. 

Syrupl.— Simplex,  Aurantii,  Aurantii  Floris,  Chloral,  Ferri  lodidi, 
Ferri  Phosphatis,  Hemidesmi,  Limonis,  Mori,  Papaveris, 
Rhasados,  Rhamni,  Rhei,  Rosas  GraUicEe,  ScLUas,  Tolutanus, 
Zingiberis. 

Tincturae. — Those  made  with  Rectified  Spirit  are  :  Aconiti,  Arnicae, 
Assafoetidce,  Benzoini  Composita,  Cannabis  Indid^,  Cajjsici, 
Castorei,  Chloroformi  Composita,  CubebjB,  Ferri  Acetatis  et 
Perchloridi,  lodi.  Kino,  Lavandulae  Composita,  Myrrhas, 
Nucis  Vomicae,  Opii  Ammoniata,  Pyrethri,  Tolutana,  Veratri 
Viridis,  Zingiberis  Fortior. 

Those  made  with  Proof  Spirit  are  :  Aloes,  Aurantii,  Belladonnas, 
Buohu,  Calumbse,  Camphorae  Composita,  Cantharidis, 
Cardamomi  Composita,  CascarClae,  Catechu,  Chiratre,  Cin- 
chonas Composita  et  Flavas,  Cinnamomi,  Cocci,  Colchici 
Seminum,  Conii  Fructils,  Crooi,  Digitalis,  Ergotre,  Galla;, 
Gentianfe  Composita  Hyoscyami,  Jalapa;,  Elramerias, 
Limonis,  Lobelias,  Lupuli,  Opii,  Quassias,  Quiiiire  Ammoniata, 
Rhei,  Sabinse,  SoiUaj,  Senegas,  Sennas,  Serpentariie,  Stramonii, 
Sumbul,  Valerianae. 
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Those  made  with  Aromatic  Spirit  of  Ammonia,  or  Ammonia,  are  : 
Guaiaoi  Ammoniata,  ValerianEe  Ammoniata,  Opii  Ammoniata. 

One  in  which  Ether  is  used  :  Lobelias  JEthereie. 

One  in  which  Tincture  of  Orange  is  used  :  Quinise. 

Trochiscl.— Acidi  Tannici,  Bismuthi,  Catechu,  Ferri  Eedacti, 
Ipecacuanha;,  Morphiae,  Morphias^  at  Ipecacuanha;,  Opii, 
Potassse  Chloratis,  Sods  Bicarbonatis. 

UngTienta.— Aconitiae,  Antimonii  Tartarati,  Atropiae,  Belladonnae, 
Cadmii  lodidi,  Cantharidis,  Cetacei,  Creasoti,  Elemi,  Galls, 
GalL^  cum  Opio,  Hydrargyri,  Hydrargyri  Ammoniati, 
Hydrargyi-i  Compositum,  Hydrargyri  lodidi  Rubri,  Hydrar- 
gyri Nitratis,  Hydrargyri  Oxidi  Rubri,  Hydrargyri  Sub- 
chloridi,  lodi,  Picis  LiqmdEe,  Plumbi  Acetatia,  Plumbi 
Carbonatis,  Plumbi  lodidi,  Plumbi  Subacetatis  Compositum, 
Potassae  Sulphuratfe,  Potassii  lodidi,  Resinae,  Sabin», 
Simplex,  Sxilphuris,  Siilphuris  lodidi,  Terebinthinae,  Veratriae, 
Zinci. 

VaporeSu — Acidi  Hydrocyanici,  Chlori,  Couiae,  Creasoti,  lodi. 

Vina.— Aloes,  Antimoniale,  Aurantii,  Colchici,  Feni,  Ferri 
Citratis,  Ipecacuanhas,  Opii,  Quinias,  Khei,  Xerioum. 
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part 

GENEEAL  THERAPEUTICS. 

—  

CHAPTER  I. 

introduction:  the  foundations  of  kationad  treatment. 
The  terms  Therapeutics  and  Treatment,  although  they 
may  at  first  sight  appear  too  simple  to  call  for  analysis,  are  found, 
on  careful  consideration,  to  include  four  different  notions. 
These  we  must  study  individually. 

1.  Health. — The  first  notion  involved  in  Treatment  is 
a  purely  phTjsiological  one,  the  conception  of  health,  or  the 
normal  state,  fi-om  which  the  organ  has  departed,  and  to  which 
it  has  to  he  restored.  Health  is  the  result  of  a  numher  of 
natui-al  influences  acting  on  the  individual,  namely,  the  extrinsic 
circumstances  around  Mm,  and  the  intrinsic  conditions  which  he 
brought  into  the  world  with  him.  Our  organs  having  reached 
their  present  state  by  a  process  of  evolution  under  the  influence 
of  the  various  natural  forces  which  surround  us,  are  obedient  to 
these  influences ;  and  when  a  definite  change  is  thus  produced 
upon  them,  we  call  it  the  "  physiological  action  "  of  the  influence. 
The  iirst  point  for  the  therapeutist  to  appreciate  is,  that  just 
as  the  forces  which  surround  us  are  themselves  constantly 
varying — the  various  conditions  of  the  temperature,  the  air, 
our  food,  in  short  our  whole  envii'onment,  being  inconstant — so 
the  physiological  state  of  the  body  is  not  a  constant  quantity. 
We  speak  of  a  "normal"  state,  and  call  it  "health,"  but 
the  first  essential  of  life  and  health  is  power  of  change  and 
accommodation  to  varying  circumstances. 

2.  Pharmacodynamics  :  Physiological  action. — The  second 
elementary  notion  in  the  expression  "treatment"  is,  that 
we  possess  a  certain  power  of  interference,  a  control  over 
the  conditions  and  cii-cumstances  of  life,  and  thus  a 
certain  control  over  the  health  or  physiological  state  of  the 
individual.  A  very  little  consideration  will  enable  us  to  aj)- 
preciate  our  power  over  the  forces  of  natiu-e.  Most  of  the 
influences  we  have  just  considered  as  normal  in  their  effects, 
and  many  that  are  entirely  morbid  in  character,  are  within  our 
control.    We  can  alter  the  food  we  eat,  the  air  we  breathe, 
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oui-  clothing,  our  sources  of  heat;  we  may  admit  into  our 
bodies  substances  which  we  find  in  nature — mineral,  vegetable, 
animal,  or  altogether  artificial.  On  the  other  hand,  we  may 
voluntarily  shun  or  reject  such  substances,  and  avoid  many 
influences,  whether  for  good  or  for  bad,  around  us.  To  express 
this  control  which  we  have  over  our  organs  and  functions, 
thi-ough  the  conditions  to  which  we  can  voluntarily 
subject  them,  we  say  we  act  physiologically  upon  them  by  such 
and  such  means,  or  that  such  and  such  a  substance  has  such  and 
swh.  a. physiological  action;  and  the  science  that  relates  to  this 
power  which  we  possess  of  modifying  physiological  activity  we 
call  Pharmacodynamics. 

_  3.  Pathology.— The  conception  of  disease  is  also  included 
m  "  treatment."  When  the  conditions  which  surround  us  become 
unusual  or  extraordinary,  they  lead  to  disturbance  of  the  vital 
processes.  If  this  be  moderate,  it  is  stUl  included  under  the  name 
oi  health ;  but  if  considerable,  it  is  caUed  disorder  or  disease, 
and  the  influence  is  called  a  morbid  influence.  It  is  essentiaUy 
impossible  to  di-aw  a  line  between  health  and  disease,  just  as  it 
is  impossible  to  divide  influences  into  salutary  or  physioloe-ical 
and  morbid  or  pathological.  The  pulse  is  accelerated  by  joy' 
by  wme  by  fever ;  which  of  these  conditions  is  health,  which 
disease  ?  All  that  can  be  said  is,  that  the  change  fi-om  the 
normal  state  is  fi-equently  so  definite  that  we  cannot 
reasonably  caU  it  "health,"  that  we  must  find  another  name 
!hp  '1  /  ."disorfer;"  or  if  it  be  more  marked,  and 

attended  by  suffenng,  "  disease." 

4.  Recovery.— Successful  treatment  necessarily  involves  a 
po^cer  of  recovery.  The  body  possesses  abmidant  provisions  for 
preventing  disease,  and  of  recovering  from  its  eflects  This 
ern«.nv"'n^  "^f  ^"""^  overcoming  morbid  influences  depends 
e^sentiaUy  on  the  gi-eat  physiological  law  which  we  have 
already  no  iced  that  the  activity 'of  the  tissues  and  organs 
is  not  fixed  and  constant,  but  varies  (within  certain  liiits^ 
with  the  conditions  to  which  it  is  subjected.    The  bS  is 

t^^^y^S^'^fV^:  foUowing^means  by  whJch^hl 
\  ai  lation  of  functional  activity  can  be  secm-ed  ■ 

i'u-st,  when  occasion  demands  it,  the  organs  can  display  an 

ccrtai^  amnnnt  T'  ^^^^  "^^'^'^^  thus  possess  a 

nhvTs  \  ''"fp^"''  wliich  is  frequently  caHed  into 

B  ln\^  °^  preventing  disease.  But  for  this,  we  should 
extra  d'ernr;o7it^""     ""^  ^       ^^e  au 

Plav S  ii  l^'^  ^'^  constantly  called  into 

play  by  the  continuance  of  some  oxtraoidiuaiy  cause,  tho 


394   Materia  Medic  a  and  Therapeutics. 


increased  activity  gives  rise  to  enlargement  or  hypertrophy  of 
the  organ,  and  what  is  known  as  compensation  is  the  result. 
This  great  natural  method  of  prevention  or  recovery  by  over- 
coming the  cause  of  disorder  is  well  seen  in  heart  disease,  and  in 
enlargement  of  one  kidney  when  the  other  is  diseased. 

Instead  of  themselves  meeting  extraordinary  circumstances 
by  extraordinary  activity,  many  organs  are  provided  with  regula- 
ting mechanisms,  by  which  they  can  throw  them  off  or  escape  from 
them,  that  is,  expel  the  cause  of  disorder.  The  stomach 
rejects  a  heavy  or  improper  meal ;  the  heart  can,  to 
some  extent,  relieve  itself  of  excessive  peripheral  resistance 
in  systole,  through  the  depressor  mechanism ;  and  the  body 
heat  is  elaborately  regulated  by  various  nervous  arrangements. 

Thirdly,  the  work  of  one  organ  may  sometimes  be  under- 
taken by  another  organ,  which  thus  removes  the  effects  of  the 
disorder.  This  is  called  vicarious  compensation,  and  is  well 
seen  at  work  between  the  kidney  and  other  excretory 
organs. 

Fourthly,  even  when  disease  and  anatomical  change  have 
actually  occurred,  the  body  possesses  means  of  _  recovery  _  of 
the  nature  of  repair,  which  is  associated  with  nutritive  activity 
and  frequently  with  the  inflammatory  process. 

These  considerations  teach  us  that  just  as  our  organs  and 
functions  continue  normal,  like  everything  else  in  nature,  in 
obedience  to  the  laws  under  which  they  have  reached  their 
present  form,  so,  ii  they  have  become  deranged  by  unusual 
influences,  they  will  return  to  the  normal  when  such  abnormal 
influences  have  been  overcome  or  removed. 

5.  Therapeutics.— The  following  are  the  four  foundations 
of  rational  therapeutics.  (1)  Inasmuch  as  the  organs  act  m 
obedience  to  natural  forces  in  and  around  us;  (2)  smce  we 
possess  the  power  of  controUing  these  forces  ;  (3)  since  dis- 
order and  disease  are  but  the  physiological  phenomena,  or  the 
anatomical  results  of  the  distui-bing  action  of  ordinary  or 
extraordinaiy  influences;  and  (4)  since  the  functions  ot  the 
organs,  and,  it  may  be,  even  their  anatomical  state  will  return 
to  the  normal,  if  the  influences  become  noi-mal :  it  logically 
follows  that  therapeutics  as  a  science  consists  in  bending  to  our 
wiU  the  numerous  natui-al  forces  which  affect  the  human  body, 
or  in  counteracting  or  neutralising  their  effects  by  other  forces, 
until  in  either  case  nature  returns  to  the  nonnal.  io  handle, 
as  it  were  the  natural  influences  which  surroimd  us  in  such 
a  manner  as  to  effect  tWs  change  on  the  fimctions  of  the 
body  is  caUed  treating  tlie  disorders  or  diseases  ot  it.  It  is  wit  a 
tliis  meaning  that  we  shaU  speak  of  rational  treatment.  _  _ 

Now  it  is  evident  that  treatment  may  be  of  many  kinds . 
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1.  Preventive  treatment. — The  science  and  art  of  jireser- 
ving  health  is  known  as  Hygiene,  and  it  is  manifestly  founded 
on  an  accurate  knowledge  of  physiology.  If  we  thoroughly 
understood  physiology,  and  had  unlimited  power  over  the 
forces  of  nature,  we  might  so  preserve  health  that  disease  would 
he  unknown.  Unfortunately,  we  have  neither  this  knowledge 
nor  this  power  except  in  a  small  measure,  and  hygiene  is  cor- 
respondingly imperfect ;  but  as  far  as  it  goes,  hygiene  renders 
therapeutics  unnecessary. 

Another  form  of  preventive  treatment  is  prophylaxis.  This 
is  something  more  than  simple  hygiene  or  preservation  of 
health;  it  recognises  the  causes  of  disease  at  work,  and 
either  avoids  them  or  counteracts  them  by  anticipation. 

Prophylactic  treatment  may  he  either  negative  or  positive  : 
a  man  may  guai'd  against  infection  by  avoiding  certain  things, 
such  as  water  which  is  poisoned  by  cholera  or  typhoid  fever ; 
or  he  may  have  himself  vaccinated  to  prevent  small-pox,  take 
quinia  to  prevent  ague,  or  di'ink  lemon-juice  to  prevent  scurvy. 

2.  Immediate  treatment. — When  hygiene  and  prophylaxis 
are  powerless  or  cannot  be  employed,  the  case  comes  into  the 
hands  of  the  therapeutist.  The  organism  is  disturbed,  deranged, 
or  diseased,  and  now  there  is  an  occasion  for  therapeutics, 
for  remedy,  for  relief,  or  for  cure.  All  these  terms  manifestly 
imply  a  necessity  for  interference,  that  is,  the  actual  presence 
of  derangement  from  the  nonnal  state,  and  they  introduce 
us  to  our  own  proper  subject. 

a.  Removal  of  the  cawse.— Having  met  with  a  case  of 
disease  which  we  have  failed  to  prevent,  we  first  natiirally  ti-y 
to  remove  or  destroy  the  cause,  and  thus  restore  the  normal  state 
We  extract  a  foreign  body  from  the  finger,  or  a  poison  or 
mdigestible  meal  from  the  stomach ;  we  neutraHse  an  acid  by 
an  alkaH  ;  we  kill  parasites.  In  doing  so,  we  simply  follow 
nature's  second  method  of  recovery.  Now  there  are  manifestly 
as  many  ways  of  effecting  a  cure  as  there  axe  causes  of  disease 
We  may  alter  the  food,  and  then  we  say  the  treatment  is 
dietetic ;  we  may  alter  the  atmosphere,  and  then  we  say  the 
treatment  is  climatic;  or  we  may  employ  the  chemical  and 
other  substances  contained  in  the  Pharmacopoeia,  when  our 
treatment  will  become  medicinal. 

.  b.  Symptomatic  treatment.— li  we  faU  to  remove  the  morbid 
imiuence,  we  may  attempt  to  neutralise  or  counteract  its  morbid 
ejects  on  the  body.  Knowing  the  physiological  action  of  many 
toflerent  measures,  we  select  such  as  act  in  an  opposite  direction 
w^^™"!  .  ^^"^  ^'^Ploy  them  to  counteract  it.    As  a 

method  of  treatment  this  is  manifestly  much  inferior  to  the 
precedmg ;  we  are  now  strildng  not  at  the  cause  of  disease 
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but  only  at  its  effects.  Still  even  this  limited  power  may  be  of 
the  greatest  value ;  sometimes  it  is  all  that  is  required — we 
may  have  to  ti-eatonly  the  effect  that  persists  after  the  cause  has 
ceased  or  been  removed,  especially  in  sensitive  and  vital  organs. 
This  Hnd  of  treatment  is  called  symptomatic,  palliative, 
and  under  certain  circumstances  expectant  {expectare,  to  wait) ; 
it  is  manifestly  a  copy  of  the  third  method  of  natural  recovery. 

It  is  evident  that  we  have  before  us  here  an  enormous  field 
for  research  and  application.  If  we  can  but  fiad  a  means, 
whether  medicinal  or  not,  which  shall  counteract  each  abnonnal 
condition  to  which  the  body  may  be  subjected,  we  may  defy 
disease.  But  here  we  are  met  by  certaru  diihciLlties.  Before 
we  can  hope  to  combat  disease  in  this  way,  we  must  know  (1) 
aU  about  disease  and  its  causes,  that  is,  we  must  have  a  perfect 
pathology  ;  and  (2)  all  about  the  effects  of  therapeutical  agents 
upon  the  body,  that  is,  have  a  complete  phai-macodynamics  or 
pharmacology.  It  is  unnecessary  to  say  how  far  either  the 
one  or  the  other  of  these  is  from  being  a  complete  science. 
Another  discouraging  fact  is  that  there  is  a  limit  to  all  hope 
of  a  cure,  a  limit  to  aU  treatment,  because  the  morbid  influence 
may  have  so  far  anticipated  the  remedial  as  to  have  altered  the 
body  structurally.  If  a  limb  is  lost,  we  cannot  restore  it ;  if  the 
mitral  valve  is  covered  with  diseased  gi-owth,  we  cannot  renovate 
it.  But  we  are  right  when  we  maintain  that  these  organic 
structural  changes,  grave  or  hopeless  as  they  may  be,  are  but 
the  results  of  the  action  of  some  cause  with  simple  beginnings, 
which  we  shall  yet  discover.  As  our  knowledge  of  pathology 
advances  we  are'steadily  learning,  e.g.  more  about  the  nature  and 
origin  of  cancer,  for  which  the  Umb  had  to  be  removed ;  more 
about  the  causes  of  rheumatism,  which  covered  the  cardiac  valve 
with  imnatural  growth.  If  we  ever  cure  cancer  and  rheumatism, 
we  shall  manifestly  do  so  by  influencing  the  causes  or  the 
beginnings  of  the  two  diseases :  medicines  may  be  expected  to 
affect  morbid  processes  rather  than  products,  to  alter  morbid 
physiology  rather  than  morbid  anatomy.  We  do,  however, 
possess  certain  means  of  treating  even  structm-al  changes 
of  organs,  as  we  shall  discover  when  we  come  to  discuss 

metabolism.  .  ■,  ■  t 

The  student  is  now  in  a  position  to  consider  the  meaning  01 
two  tei-ms  constantly  being  employed  in  therapeutics— namely, 
rational  treatment  and  empirical  treatment.  Treatment  is  sjiid 
to  be  rational  when  it  is  suggested  by  all  om-  chemical,  physio- 
loo-ical,  and  pathological  knowledge.  Such  treatment  must  be 
successful  if  our  observations  are  correct:  it  is  founded  on 
'..■i-eat  natm-al  laws  which  are  known  and  understood.  Lmpxnral 
treatment  is  founded  on  experience  only,  and  conforms  to 
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no  yet  known  law.  It  may  be,  and  frequently  is,  as  successful 
as  rational  ti-eatment,  or  sometimes  even  more  so ;  but  whether 
successful  or  unsuccessful,  we  can  offer  no  scientific  reason  for 
it.  All  that  we  can  say  is,  that  experience  has  proved  incon- 
testably  that  a  particular  kind  of  treatment  was  beneficial  in  a 
multitude  of  instances,  and  that  it  will  probably  be  beneficial 
again.  We  hope  soon  to  know  more  about  the  various  remedies 
that  have  been  successfully  employed  ;  and  as  we  acquire  this 
knowledge,  and  come  to  be  able  to  give  a  reason  for  their  efiiects, 
i.e.  refer  them  to  some  great  natui-al  law,  we  shall  transfer  these 
remedies  from  the  group  headed  "empirical,"  and  add  them  to 
the  group  called  "rational."  Therapeutics  will  become  a  perfect 
science  when  empiricism  has  thus  without  exception  given 
place  to  rationalism. 

Plan  of  the  following  chapters  In  approaching  the  study 

of  the  general  therapeutics  of  the  different  systems  of  the 
body,  we  will  adopt  the  following  plan  suggested  by  the  pre- 
ceding considerations:  (1)  We  shall  give  a  brief  sketch  of 
the  physiological  relations  of  the  system.  (2)  We  shall  con- 
sider fully  the  pharmacodynamics  of  the  same,  dealing 
chiefly  with  the  drugs  examined  in  the  previous  parts  of  the  work, 
but  referring  frequently  to  non-mediciiial  measures,  such  as 
food,  air,  exercise,  and  baths.  (3)  A  rapid  sketch  will  be  given 
of  some  of  the  pathological  relations  of  the  system,  those  beiag 
selected  which  best  serve  to  Ulustrate  the  action  and  uses  of 
remedies,  i.e.  disorders  or  derangements  rather  than  diseases 
of  the  parts.  (4)  A  brief  reference  will  be  made  to  the  evidence 
of  natural  recovery  in  the  particular  system,  and  to  the  failm-e 
of  such  attempts,  i.e.  the  limits  of  trealment.  (5)  The  rational 
thei-apeutics  of  the  system,  founded  on  the  previous  four  divi- 
sions, will  complete  the  account. 


CHAPTER  II. 

DIGESTION.  THE  MOUTH. 

I.    Physiological  Relations. 
The  process  of  digestion  begins  with  the  reception  of  food 
more  or  less  prepared  by  cooking.    During  its  brief  stay  in  the 
mouth,  the  food  is  triturated  and  mixed  with  mucus  and  saHva, 
and  Its  starchy  constituents  are  partly  converted  into  sugar. 

^:  I'oodioYm^ino  part  of  the  subject  of  the  present  work 
ana  It  will  be  sufficient  to  remind  the  student  that  the  chief 
proximate  pnnciples  of  a  proper  diet  are  proteids,  amyloids,  fat 
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Baits,  and  water.  The  relative  proportions  of  tliese  constituents 
vary  greatly  in  different  kinds  of  food. 

2.  The  sensory  nerves  of  the  mouth  (the  glosso-pharyngeal, 
and  the  lingual  and  other  branches  of  the  trigeminus)  receive 
and  transmit  to  the  cerebrum  and  medulla  the  impressions  of 
taste,  as  they  are  commonly  called,  whether  sweet  (the  pleasant 
taste  referable  to  amylolj-tic  action),  bitter,  salt,  sour,  hot,  burn- 
ing, warm,  pungent,  acrid,  or  nauseous ;  and  the  many  kinds  of 
aromatic  flavour's,  which  are  chiefly,  however,  odours.  In  the 
medulla  the  gustatory  impressions  fall  into  a  special  centre, 
whence  they  are  reflected  (1)  to  the  stomach,  the  functions  of 
which  they  modify,  as  we  shall  see ;  and  (2)  to  the  salivary 
and  mucous  glands  of  the  mouth,  which  they  also  influence, 
chiefly  through  the  chorda  tympani.  Through  the  same  efferent 
nerve  come  other  impulses :  from  the  cerebrimi,  as  the  result  of 
the  sight,  taste,  smeU,  or  even  idea  of  food ;  from  the  stomach, 
conveyed  by  the  vagus ;  and,  doubtless,  from  many  other  sensi- 
tive parts,  especially  in  the  abdomen. 

3.  The  flow  of  saliva  and  mucus  is  the  result  of  the  nervous 
impulses  which  have  just  been  ti-aced,  and  which  stimiilate 
the  protoplasm  of  the  epithelial  cells,  and  actively  dilate 
the  vessels.  The  saliva  is  secreted  at  the  commencement  of 
digestion,  is  intimately  mixed  with  the  food,  and  imparts  to 
the  bolus  a  faintly  alkaline  reaction  which  has  an  important 
effect  on  secretion  in  the  stomach. 

4.  It  is  well  to  distinguish  from  the  ordinary  secretions  of  the 
mouth,  the  excretiotis  which  are  also  thi-own  out  by  the  glands. 
Although  these  are  but  little  appreciated  in  health,  they  are 
familiar  as  the  source  of  certain  unpleasant  tastes  in  the  mouth 
and  odours  of  the  breath,  after  particular  kinds  of  food  and 
drink,  such  as  wines,  and  many  drugs. 

5.  The  muscular  acts  of  mastication  and  swallowing  are 
guided  by  the  afferent  impressions  and  by  the  will. 

II.  Phabmacodtnamics. 
We  come  now  to  inquire,  according  to  the  plan  which  we 
have  sketched,  whether  we  possess  any  means  of  influencing 
the  normal  functions  of  the  mouth,  and  if  so,  how  far  such 
powers  can  be  usefully  applied.  ^    ■,  -nr 

"  I  jpood  —We  have  absolute  conti-ol  over  our  food.  We  can 
withhold  it  altogether;  we  can  alter  its  quantity  and  its 
quahty  as  we  please.  Especially  as  regai-ds  the  mouth  we  may 
modify  the  proportion  of  amyloids  in  the  diet,  affect  their  con- 
dition bv  cookery,  or  convert  them  wholly  or  partially  mto 
sugar  before  adiiinistration.  Malt  extracts  consist  chiefly 
of  dextrin  and  maltose,  made  fi-om  malted  gram  and  flour. 
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The  control  -wliicli  -we  thus  possess  over  food  is  the  foundation 
of  the  vast  subject  of  dietetics. 

2.  The  sensory  apparatus  in  the  mouth  can  be  variously- 
influenced.  The  variety  of  natural  tastes  and  flavours 
of  which  we  may  avail  ourselves  is  endless ;  artificial  products 
are  hardly  less  numerous.  The  art  of  cookery  is  much 
concerned  with  the  proper  use  of  these ;  so  is  the  growth  of 
wines;  and  the  many  natural  and  artificial  condiments  act 
chiefly  upon  the  palate,  such  as  mustard,  pickles,  and  sauces. 
Beyond  the  culinary  art,  an  immense  number  of  medicinal 
agents  are  contained  in  the  materia  medica  which  may  be  used 
in  therapeutics  proper,  to  act  upon  the  tongue  and  palate,  and 
thus  upon  the  nervous  centres  and  viscera.  These  may  be 
arranged  as  follows :  (1)  The  great  group  of  warm  axomatic 
oils,  including  Cloves,  AUspice,  Peppermint,  Eosemary,  Lavender, 
Nutmeg,  and  many  others,  each  with  its  own  peculiar  flavour ; 
(2)  bitters,  such  as  Calumba,  Quassia,  Quinia,  etc. ;  (3)  axo- 
matic hitters,  of  which  Gentian,  Orange,  and  Cascarilla  are 
examples ;  (4)  the  spirituous  group,  including  Spirits,  Wines, 
Chloroform,  and  Ether ;  (6)  pungent  substances  proper,  such  aa 
Mustard,  Horseradish,  and  Pyrethrum ;  (6)  sweet  substances, 
including  Sugar,  Liquorice,  Glycerine,  etc.;  and  (7)  acid 
or  sour  substances,  such  as  the  Mineral  Acids,  Acid  Fruits 
and  Acid  Tartrate  of  Potash,  to  which  we  shaU  presentlv 
return.  ^  •' 

The  value  of  aromatics,  bitters,  and  the  other  stimulants 
of  the  nerves  of  the  mouth,  Ues  in  the  fact  that  whUst  they 
increase  relish  or  the  enjoyment  of  eating,  and  thus  the 
appetite  and  the  amount  of  food  consumed,  they  provide 
tor  the  digestion  of  this  increased  quantity  of  nourishment 
by  stimulatmg  the  secretion  of  the  digestive  fluids  in  the 
mouth,  and,  as  we  shaU  see  in  the  next  section,  in  the  stomach 

rr.^^.^nf'"'^  °^  substances  on  the  palate  also  aflcords  us 
ZX  tL  *f  medicines,  of  which  we 

fiZL   i^  ourselves.     On  the  other  haAd,  we  may 

employ  the  unpleasant  taste  or  flavour  of  certain  drugs,  such  as 

IerveT«  T     ^T^"^'^^'  *°  P^"^^'^^  ^^^^gJ^  thf  'aiferen 
mZ,      Pr''*^  influence  on  the  sensorium  which  we  may 
sometimes  have  occasion  to  employ.  ^ 

whirl,  .'^f f'^l fflmds.-Snhstancea  and  measures 
iHvt  ZiT  °*  ^™  caUed  sialagogues  (.^aAo., 

nu^W  of  t>;r\°  ^""^  include  the  greate^ 

cCsified    Of  f>,  ^''^^o^y  apparatus  just 

itionahW  fri  important  sialagogues  are  un- 

questionably diluted  acids,  including  the  DUuted  Mineral  Acids 
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Carbonic  Acid  in  effervescence,  Vegetable  Acids  and  their  salts, 
wines  (which  are  aU  acid  to  a  degi'ee),  and  acid  fruits  and  juices, 
of  which  Lemon  may  serve  as  a  type.  The  familiar  efiect  of 
acid  drinks  in  relieving  thirst  cannot,  however,  be  entirely 
explained  by  their  intiuence  on  the  nerves  of  taste.  Here  the 
student  is  introduced  to  a  great  physiological  law,  which  we  shall 
frequently  have  occasion  to  notice,  that  acid  substances  stimulate 
alkaline  secretions,  and  alkaline  substances  stimulate  acid  secretions. 
The  action  is  probably  a  local  one,  the  acid  or  alkali,  as  the  case 
may  be,  being  quickly  absorbed,  and  reaching  the  protoplasm 
of  the  glands  direct. 

Other  drugs  act  as  specific  sialagoguss  upon  the  ter- 
minations of  the  portio  dura  in  the  saKvary  glands,  or  on  the 
cells  themselves.  Such  ai-e  Jaborandi,  and  its  active  principle 
PUocarpin,  Tobacco,  Physostigma,  Mercury  and  Iodine,  and  the 
indirect  emetics  Antimony  and  Ipecacuanha. 

Opposed  to  these  measures  are  the  antisialagogues,  equally 
at  our  service,  although  but  rarely  employed.  Such  are  tnstpid 
or  nauseous  articles  of  food  or  medicine,  with  which  may  be 
classed  depressing  emotions  and  other  nervous  influences  ;  (hlute 
alkaline  or  soapy  substances  acting  locally,  such  as  Potash,  boda, 
and  Lime ;  and  certain  articles  of  the  first  importance  m  the 
materia  medica  which  act  upon  the  secreting  nerves,  and  may, 
therefore,  be  called  specific  antisialagogues.  The  type  oi  tnese 
is  BeUadonna  (Atropia),  with  Hyoscyamus,  and  Sti-amomum 
(Hyoscyamia).    Tobacco  in  excess  has  the  same  effect,  as  weU 

^th^  natural  secretion  fail,  certaia  substitutes  iov  the  muc^js 
may  be  employed,  which  are  caUed  AemulcButs  (demuhcre  to 
soothe),  as  they  sheathe  the  mouth,  tongue  and  fauces  with  a 
protective  coating.  Such  are  simple  di-mks,  especiaUy  tepid 
water,  toast-wat^r,  water  and  milk  ;  mucilaginous  prepara- 
tions,  in  a  fliud  or  solid  form,  includiiig  barley-water,  g-ruel 
and  linseed  tea ;  various  preparations  of  gelatine  and  isingkss 
lozenges  made  with  gums  ;  preparations  of  starch,  eggs,  honey, 
figs,  and  bread;  palatable  oils ;  syrups;  and  ice.  _ 

4.  The  excretiom  of  the  mouth  can  also  be  influenced  b^ 
mea^s  of  substances  wHch  aij  thi-own  out  of  jfj^^^^^^^^^^^^^ 
channel  such  as  Iodine,  Lead,  and  Mercury.  The  theiapeutist 
SnWly  be  said  to  aVail  himself  of  this  means  of  acting  on 

exposed  to  the  juices  of  the  mouth. 
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III.  Pathological  Eelations. 

As  has  been  already  suggested,  the  pathological  relations  of 
the  mouth  and  the  first  part  of  the  digestive  process,  are  of 
less  interest  in  themselves,  for  our  present  purpose,  than  from 
their  bearing  upon  digestion  in  the  stomach,  and  the  farther 
progress  of  the  food. 

1.  We  discover  in  the  food  the  chief  cause  of  aU  digestive 
disorders,  whether  it  he  imsuitahle  in  quality,  excessive  in 
quantity,  or  taken  at  over  frequent  or  irregular  times. 

2.  Loss  of  the  sense  of  taste  is  familiar  in  fever,  the  result 
being  further  arrest  of  the  salivary  flow,  and  interference  with 
reHsh  and  appetite,  always  a  serious  matter  in  such  cases.  In  this 
connection  must  be  mentioned  the  irofortunate  tastes  of  most 
drugs,  the  difiiculty  of  then-  administration,  and  the  degree  to 
which  they  interfere  with  the  appetite. 

3.  Disorders  of  the  secretions  of  the  mouth  include  chiefly 
disturbances  of  the  quantity  of  saliva  and  mucus.  The  saliva 
is  probably  deficient  in  some  cases  of  long  standing  indigestion ; 
and  it  is  markedly  wanting  in  acute  febrile  conditions,  causing 
(hyness  of  the  tongue  and  mouth,  thirst,  loss  of  rehsh  as  we 
have  just  seen,  and  inabihty  to  swallow,  the  morsel  being 
roUed  hopelessly  about  the  mouth.  A  somewhat  similar  con- 
dition may  be  induced  by  depressing  emotions,  such  as  fear  or 
grief  ;  or  by  certain  medicinal  or  dietetic  substances,  including 
Belladonna,  Opium,  and  Alcohol.  Excessive  secretion  of  saUva 
and  mucus  ("  salivation")  was  very  frequent  in  the  days  when 
Mercury  was  regularly  administered  until  the  "gums  were 
touched  "  ;  and  is  still  occasionally  seen  from  the  same  cause,  as 
the  result  chiefly  of  accident  or  idiosyncrasy ;  or  as  the  effect  of 
Iodine  and  Iodide  of  Potassium,  under  similar  circumstances.  A 
rejlex  salivary  flow  of  a  very  interesting  kind  occurs  at  the 
commencement  of  vomiting,  and  in  some  cases  of  gastro- 
intestinal disorder,  constituting  one  form  of  "pyrosis''  or 
"  water-brash."  In  other  cases  salivation  is  produced  by 
disease  of  the  nervous  centres. 

4.  Derangements  of  the  excretions  of  the  mouth  are  among 
the  causes  of  the  "bad  taste"  and  unpleasant  odoui-  of 
the  breath,  connected  with  digestive  derangements ;  the  other 
principal  causes  of  the  same  being  decomposition  in  the  mouth, 
or  excretion  by  the  respiratory  passages.  Some  drugs  already 
mentioned  have  the  same  effect,  such  as  Mercury,  Iodine, 
Bromine,  and  Lead  ;  and  the  prevention  of  this  unpleasant 
action  may  be  a  dilBoult  task. 

5.  Second  only  to  the  food  itself  as  a  frequent  cause  of 
indigestion  is  the  imperfect  manner  in  which  the  mechmical 

2  a— 8 
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processes  in  the  mouth  are  performed,  the  solids  being  imper- 
fectly masticated  and  insufficiently  insalivated  from  hasty  or 
careless  eating,  or  from  disease  or  actual  loss  of  the  teeth. 

rV.  Natural  Eecovery. 
We  have  next  to  enquire,  whether  natural  recovery,  as 
defined  by  us  in  the  first  chapter,  ever  occurs  La  connection 
with  the  mouth  and  its  functions.  Observation  places  this 
beyond  doubt,  in  aU  the  classes  of  disorder  to  which  we  have 
iust  refeiTed.  The  sense  of  taste  is  restored  after  fever  has 
gone  The  secretions  which  have  been  deranged  by  the  same 
cause  or  by  Atropia,  Mercury,  or  Jaborandi,  return  to  the 
normkl  quantity  and  quality  when  the  disturbing  in8uence  is 
spent  or  has  been  removed.  The  excretions  agam  become 
"sweet"  when  the  substance  that  disordered  them  has  been 
completely  thrown  out.  The  teeth  present  side  by  side  with 
decay  a  process  of  repair,  which  frequently  counteracts  it. 

There  is,  however,  a  limit  to  recovery  m  the  mouth,  as 
elsewhere.  The  teeth  decay  and  faU  out ;  and  the  other  tissues 
mav  become  involved  in  serious  or  hopeless  disease.  Even  then, 
as  we  shall  presently  see,  rational  treatment  is  not  impossible. 

V.  Therapeutics. 
The  rational  treatment  of  diseases  originating  in  the  mouth 
is  but  the  scientific  application  of  the  knowledge  arranged 
under  the  previous  four  heads,  respecting  its  physiology,  the 
forces  acting  on  the  mouth  wWch  are  at  our  command,  the 
luses  and  fhenomena  of  its  derangements,  and  the  occurrence 
and  limits  of  natural  recovery.  . 

1   The  /oorfmust  always  receive  most  careful  supervision, 
not  only  in  cases  where  it  has  been  bad,  improperly  taken  or 
perfectly  masticated,  but  in  every  mstance  of  disorder  of 
Stion  from  whatever  cause,  in  the  mouth  or  other  part  o 
Jie  aSeSary  canal.    The  details  of  dietetic  treatment  must 

bfi  learned  from  other  works.   

T  The  disorders  of  the  semory  apparatus  of  the  mouth  very 
rarely  caU  for  treatment,  but  we  have  constant  occasion  o  a^il 
o^selves  of  our  influence  over  the  nerves  of  taste  for  the 
^mnose  of  reheving  derangements  of  the  secrcUons.  Thus 
Tficiency  of  saUva,  and  the  distressing  thirst  and  loss  of  rehst 
aencienoy  ui  ,  relieved  either  thi-ough  the 
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if  not  otherwise  imsafe,  including-  the  Tamarind  of  the  pharma- 
copceia,  grapes,  and  oranges.  Failing  or  instead  of  these,  ice,  sips 
of  water,  and  some  of  the  demulcents  already  enumerated  may  he 
given.  When  the  deficiency  of  saliva,  the  drjoiess  of  the  mouth, 
and  the  lack  of  relish  are  less  urgent  hut  more  persistent,  as  in 
chronic  dyspepsia,  we  adopt  more  pleasing  means  of  stimulation. 
We  have  recoiu-se  to  aromatic,  hitter,  spiiituous,  and  pungent 
articles.  We  order  food  specially  flavoured  or  made  otherwise 
agreeahle  to  the  palate  by  artistic  cookery.  When  the  appetite 
flags  after  severe  illness  or  in  exhaustion  from  other  causes,  we 
recommend  the  patient  to  stimulate  his  palate  with  a  little 
wholesome  wine,  which  is  at  once  acid,  aromatic,  and 
spmtuous.  We  rouse  the  nerves  of  taste  and  the  secreting 
glands  by  simple  or  aromatic  bitters  in  acid  or  alcoholic  com- 
binations before  or  during  meals,  or  pungent  and  acid  con- 
dmients,  such  as  mustard,  pepper,  and  pickles. 

3.  When  it  is  desired  to  rouse  the  gustatory  and  secreting 
lunctions  of  the  mouth  independently  of  digestion,  e.g.  in  cases 
of  paralysis  of  the  mouth,  and  in  the  chi-onio  thii-st  of  Blight's 
disease  and  diabetes,  such  substances  as  Pyrethrum,  Tobacco  and 
smaU  doses  of  Pilocarpin  are  indicated.  The  dryness  of  the 
mouth  and  throat  c<aused  by  Atropia  and  Hyoscya.mia  may  require 
the  suspension  of  the  di-ug,  or  Jaborandi  may  be  prescribed 
with  it  unless  contra-indicated.  On  the  other  hand,  salivation 
produced  by  drugs  must  be  arrested  by  removal  of  the  cause 
such  as  Mercmy,  or  the  exhibition  of  BeUadonna.  ' 
.  '^^f.  treatment  of  impleasant  excretions  horn,  the  mouth 
is  rationaUy  earned  out  by  removing  theii-  cause,  especiaUy  dis- 
order of  the  stomach  and  bowels ;  deodorising  the  breath  •  or 
imparting  to  it  an  artificial  odour. 

^olf'  f^'^l^'^^l'^        mechanical  apparatm  of  the  mouth,  espe- 
cially the  teeth  have,  as  a  rule,  advanced  beyond  the  limits  of 
fane  lona^  treatment.    Even  then  treatment  is  not  only 
but  dental  surgery  is  one  of  the  most  rational  and  successfid 

-^--'^s*'' ^^^^^^^^^^ 

•  *  '^^cussion  of  the  action  of  drugs  upon  the  mouth 

SJl'eTtivT  therapeutics  oFth?next  t^^S 

sfil^kte  fK  The  substances  which 

£  see    n  constantly  employed,  as  we 

Sd  thP  twf  reflex  activity  of  the  gastric  fimctions  ; 
Zith  fo,  »i!"'^V^^'°''  alkaline  jmces  of  the 

Se^ns 'of  7       ^'I       P'°^'^*''  "^^y  be  used  as  a  poweiiul 
means  of  increasing  the  acid  secretion. 
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CHAPTER  m. 

DIGESTION.  THE  STOMACH. 


I.  Phtsiologicax  Eblations. 
Gastric  digestion  is  mainly  effected  by  the  gastric  juice,  an 
acid  secretion  which  owes  its  solvent  and  chemical  power  to 
pepsia  and  hydrochloric  acid.  The  gastric  secretion  is  stimulated 
by  the  mechanical  presence  of  food;  by  the  products  of  digestion, 
part  of  which  is  rapidly  absorbed ;  by  impressions  on  the 
nervous  centres,  such  as  tastes,  which  were  refeiTed  to  in  the 
previous  chapter ;  and  by  the  presence  of  saliva  and  other 
dilute  alkaline  fluids  at  the  mouths  of  the  tubules.  During 
digestion  the  gastric  vessels  actively  dilate ;  the  muscles  move 
vigorously;  by  the  end  of  foui-  houi-s  much  of  the  proteids 
have  become  peptones ;  the  sugar,  starch,  and  fats  are  broken 
down  or  emulsified,  but  remain  chemically  unaltered  ;  and  the 
whole  of  the  products,  constituting  the  chyme,  are  transferred 
to  the  duodenum. 

The  nervous  arrangement  by  which  the  stomach  is  stimu- 
lated, or  prepared  to  receive  and  digest  food,  is  chiefly  a  local 
one  ;  the  contact  of  food,  digested  products,  and  dilute  alkalies 
actmg  on  gangHa  in  the  gastric  wall  itself.  Besides  this,  the 
stomach  is  connected  with  a  centre  in  the  medulla,  and  with  the 
cerebrum,  by  means  of  afferent  and  efferent  nerves— the  vaa-us 
and  the  sj-mpathetic.  The  impressions  which  thus  reach  the 
sensonum  and  the  gastric  centre  are  reflected  as  impulses  to  the 
stomach,  through  the  efferent  nerves ;  which  also  convey  from 
the  cerebrum  the  impulses  generated  by  sensations  of  taste 

f^pITr     ^^"^^"t  ''^^P*^^'  «meU,  sight,  or 

dea  of  food.  Besides  these,  numerous  impressions  fi-Sm  the 
mtestines,  liver  kidneys,  and  generative  organs,  indeed  from 
SnZflfT^'.^^^^r''  whatsoever,  influence  the  stomach  by 
bemg  reflected  to  it  through  its  centre  in  the  medulla.    The  in- 

markpd  T'^.T  '"^P"^'"'  ^P°°         ^^^^^^"^  is  very 

^siS  ^7  '"'^'■'^'^S  S^^^-i^'       vessels,  and  the 

mav  ip  'fhp    ^^1-^"'?^^'  °"  otherwise  modifying,  as  the  case 

SpM       ■ °/  ^^'^""^  J'^^^  :       under  certain  circum- 
stances they  give  rise  to  vomiting. 

II.  Pharmacodynamics. 

r  """1"^^  °f  tlie  conditions  which 

cSj Trt  n/^'^f  °  .digestion  are  under  our  control :  how  far  we 
uin  act  physiologically  on  the  stomach. 
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1.  We  have  complete  power  over  all  that  enters  the  stomach 
in  the  form  of  food  and  drink,  and  much  influence,  as  v?e 
have  seen,  over  salivary  digestion.  Even  if  the  food  have  left 
the  mouth  and  reached  the  stomach,  we  can  evacuate  its  contents 
by  means  of  the  pump,  or  by  the  use  of  emetics,  which  will  be 
considered  in  chapter  iv. 

2.  As  regards  the  gastric  juice,  we  can  increase  its  flow  in 
many  ways.  We  can  irritate  the  tubules  mechanically  by  the 
character  of  the  food,  malring  it  more  or  less  solid  as  may  be 
required.  We  may  provide,  as  the  first  part  of  the  meal,  sub- 
stances, such  as  soup,  which  will  be  rapidly  peptonised  and 
absorbed,  and  stimulate  the  follicles  to  abundant  secretion. 
We  can  subject  the  secretion  to  nervous  influences  which  are  at 
our  command,  such  as  the  agi'eeable  sensations  of  taste,  which 
are  aroused  by  artistic  cookery,  wholesome  condiments,  and 
grateful  wines,  as  well  as  by  pleasing  associations  dui-iug  meals. 
The  activity  of  the  glands  may  be  increased  thi-ough  the 
medium  of  the  local  circulation  by  various  means  to  be  pre- 
sently described.  Fm-ther,  we  can  provide  for  moderate 
alkalinity  of  the  contents  of  the  stomach,  by  increasing  the 
salivary  flow.  The  same  end  may  be  secui-ed  more  certainly 
by  the  administi-ation  of  dilute  alkaline  solutions  before  meals, 
such  as  Bicarbonate  of  Soda,  Sal- volatile,  or  Liquor  Potassaj, 
which  are  amongst  the  most  useful  and  generally  employed  of 
remedies,  and  constitute  the  alkaline  stomachics.  We  can  go 
even  farther  than  this,  and  modify  the  amount  either  of  the 
pepsin,  or  of  the  hydi-ochloric  acid,  or  of  both,  by  giving  them 
along  with  the  food,  and  thus  constituting  them  digestive 
adjuvants. 

3.  The  activity  of  the  nerves  of  the  stomach  is  readily  in- 
fluenced in  either  direction.  We  may  increase  their  sensibility 
by  administering  the  same  series  of  hot  substances  which  we 
studied  in  the  mouth,  such  as  Alcohol,  Aromatic  Oils,  Pepper, 
and  Mustard ;  the  effect  being  not  confined  to  a  sense  of  warmth 
in  the  epigastrium,  but  extending  to  stimulation  of  the  local, 
and  even  the  general  cii'culation,  and  the  associated  nervous 
structm-es,  as  we  shall  presently  see.  These  substances,  as  well 
as  the  aromatic  bitters,  such  as  Gentian  or  Orange,  and  the  simple 
bitters,  such  as  Calumba,  have  the  effect  of  stimulating  the 
nerves,  dilating  the  vessels,  and  possibly  increasing  the  activity 
of  the  oiands  and  muscles  of  the  stomach,  whilst  they  create 
the  sensation  of  hunger,  probably  by  setting  up  these  changes 
in  the  gastric  waU.  They  forni,  tlioroforo,  other  groups  of 
stomachics,  the  aromatic,  spirituous,  bitter  and  pungent 
stomachics.  On  (ho  contrary,  we  may  appcuso  the  sense  oi 
hunger  by  such  artificial  means  as  tobacco  smoking. 


Stomachics. 


Equally  powerful  is  the  influence  of  many  substances  and 
measures,  as  gastric  sedatives,  in  reducing-  the  sensibility  of  the 
afferent  nerves,  and  thus  interfering  with  gastric  sensations, 
and  the  gastric  fimctions  which  depend  upon  the  reflection  of 
impressions.  Opium  is  thus  all-powei-ful  in  preventing  or  re- 
lieving pain  in  the  stomach,  and  in  arresting  the  gasti-ic  secre- 
tions and  movements.  Diluted  Hydrocyanic  Acid  and  Bella- 
donna and  its  allies,  also  act  in  this  way ;  as  well  as  Carbonic 
Acid  in  the  form  of  effervescence  ;  and  water,  either  as  hot  as  it 
can  be  drimk  or  in  the  form  of  ice.  Bismuth,  whether  considered 
mechanically  or  physiologically  is  uncertain  ;  and  Oxalate  of 
Cerium  is  in  a  manner  still  obscure.  A  number  of  di-ugs  remove 
causes  of  irritation,  and  are  thus  gastric  sedatives,  such  as  Oxide 
of  Silver,  Creasote,  and  Carbolic  Acid,  which  arrest  disorder  of 
the  mucous  membrane.  Various  applications  to  the  epigastrium, 
mcluding  poultices,  fomentations,  and  blisters,  afford  a  conl 
venient  means  of  soothing  the  gastric  nerves  reflexly  through 
the  nervous  centres. 

4.  The  circulation  in  the  stomach  is  also  so  far  under  our 
control,  as  we  have  abeady  seen.  The  many  substances  which 
stimulate  the  nerves  also  redden  the  surface  of  the  mucous 
membrane,  by  dilating  the  vessels  and  increasing  the  local  blood 
flow  within  physiological  limits,  such  as  Alcohol,  Ether 
Aromatic  and  Pungent  articles  (Pepper,  Mustard,  Capsicum' 
etc.),  and  Bitters.  Besides  these,  there  are  numerous  substances 
of  a  more  powerfully  ii-ritant  nature  which  we  note  chiefly 
for  the  purpose  of  suggesting  caution  in  their  employment  for 
other  purposes.  Arsenic,  Ii-on,  Mercury,  and  indeed  the  salts  of 
most  ot  the  metals:  Senega,  DigitaUs,  and  Scilla;  Colchicum 
and  Veratna,  are  examples  of  drugs  which  are  speciaUv  apt  to 
derange  digestion.  On  the  other  hand,  the  local  circulation  can 
be  rendered  less  active  by  means  of  Acids ;  salts  of  Silver 
Zmc,  Lead,  in  smaU  doses;  Ergot,  Opium,  Tannic  Acid,  and 
the  many  vegetable  astimgents  containing  it,  such  as  Kino, 
Catechu  and  Cmnamon.  These  are  gastric  astringents,  and 
indu-ectly,  therefore,  another  class  of  gastric  sedatives. 

5.  Ihe  movements  of  the  stomach  can  be  readily  modified, 
ine  energy  of  the  churning  movements  increases  with  the 
acidity  of  the  chyme,  and  we  can  take  advantage  of  this  know- 
ledge by  admimstenng  acids  after  meals,  such  as  Diluted  Nitric 
Hych-ochloric,  or  Nitrohydxochloric  Acids,  which  are  thus 
another  class  of  gastric  stimulants,  sometimes  called  gastric  or 
stomacMc  tonics.    Specific  nervo-muscular  stimulants,  such  as 

if       ^  ^"y'     ^^11  tiie 

Vokmc  Oils     Tf  r'^''  '^'P^^^^^y  Ether  and 

vomuc  UUh.    That  powerful  excitation  of  the  movements  of 
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the  stomach  which  is  called,  emesis  or  vomitiag,  will  he  specially 
described  in  the  next  chapter. 

Per  contra,  the  gastric  movements  may  he  directly  dimi- 
nished by  Diluted  Hydrocyanic  Acid,  Opium  and  Morphia, 
Carbonic  Acid  and  aU  effervescing  drinks ;  by  the  Alkalies, 
which  reduce  acidity  ;  as  well  as  indirectly  by  remedies  which 
soothe  the  nerves  and  the  vessels,  as  we  have  seen. 

6.  We  have  ali-eady  referred  to  our  influence  on  the  con- 
tents of  the  stomach — to  the  food,  and  to  the  acidity  of  the 
chyme.  The  reaction  may  be  neutralised  or  completely  changed 
by  Alkalies  or  Alkaline  earths,  which  are  thus  antacids.  Beyond 
these,  Charcoal  absorbs  the  gaseous  products  of  digestion; 
whilst  Sulphurous  Acid,  Sulphites  and  Hyposulphites,  Carbolic 
Acid,  Creasote,  the  Ai-omatic  OUs,  and  possibly  all  Bitters  and 
Yeo-etable  Astringents  in  some  degree  correct  decomposition — 
gastric  disinfectants.  In  this  connection  mention  must  be  made 
of  many  antidotes,  which  act  upon  poisons  in  the  stomach. 

7.  Action  of  carminatives. — The  effects  of  Ai-omatic  and 
Pungent  Oils  of  Alcohol,  and  Ether,  in  rousing  the  nerves  of  the 
stomach,  in  increasing  the  activity  of  the  gastric  cii'culation,  in 
exciting  muscular  contraction,  and  in  modifying  the  contents, 
have  been  separately  described ;  and  we  may  add  that  they 
probably  at  the  same  time  relax  the  cardiac  orifice.  The  result 
is  eructation,  and  relief  of  gaseous  distention,  of  cramps  and 
pain,  the  whole  being  so  striking  and  complete  that  these 
substances  have  been  grouped  together  under  the  special  name 
of  carminatives  {carmino,  I  soothe).  Their  efiect  is,  however, 
more  than  local.  The  nervous  impressions  produced  by  car- 
minatives spread  even  beyond  the  stomach  and  its  sympathetic 
ganglia  to  the  cord,  medulla,  and  brain,  and  reflexly  to  the 
heart  and  vessels,  and  cause  general  stimulation,  both  of  the 
bodily  and  the  mental  faculties.  Carminatives  are  thus  one 
form  of  diffusible  stimulants. 

TTT.  Pathological  Relations. 

Derangement  of  gastric  digestion,  or  dyspepsia,  is  probably 
the  most  common  disorder  of  the  human  body,  and  may  be 
taken  to  illustrate,  in  a  general  way,  the  rational  treatment  of 
diseases  of  the  stomach.  ,  » 

By  far  the  most  frequent  causes  of  derangement  ot  ttie 
stomach  are  to  be  found  in  the  quantity  and  quality^  of  the 
food-  in  its  imperfect  mastication  and  insaUvation;  m  dotj- 
ciencV  or  in  excess  of  fluids,  which  dHute  the  gastric  juice  and 
check  secretion;  and  in  the  abuse  of  alcohol.  Certam  drugs 
in  common  use  are  also  apt  to  cause  mdigestion  such  as 
Opium,  Arsenic,  Iron,  Digitalis,  and  Scilla.    Orgamc  disease  of 


Dyspepsia. 


the  stomach  itself  necessarily  leads  to  the  same  result.  Excess 
of  the  gastric  juice  is  rare.  As  a  rule,  the  juice  is  deficient  in 
relation  to  the  amount  of  food  taken,  whether  from  excess  of 
the  latter  or  from  absolute  diminution  in  the  secretion,  for 
instance,  in  debility  after  illaess.  Again,  either  the  pepsin  or 
the  hydrochloric  acid  may  be  deficient,  or  impeded  in  its 
special  action.  Gastric  Indigestion  is  occasionally  of  nervous 
origin :  depressing  mental  states  readily  arrest  the  action  of 
the  stomach  ;  and  morbid  impressions,  originating  in  the  Hver, 
intestines,  kidneys,  or  utems,  often  have  the  same  elfect. 

Disorder  of  the  muscular  functions  of  the  stomach  may  also 
cause  dyspepsia.  Feebleness  of  the  churning  movements 
leads  to  imperfect  exposui-e  of  the  food  to  the  action  of  the 
jmce  ;  feebleness  of  the  expulsive  efforts  delays  the  removal  of 
the  chyme,  excess  of  which  arrests  digestion.  In  other  cases, 
excessive  peristalsis  hurries  the  food  into  the  duodenum  before 
the  process  of  gastric  digestion  has  well  commenced. 

If  fi-om  any  of  these  or  from  other  causes,  the  contact  of  the 
food  and  the  gastiic  juice  be  deficient,  the  process  of  digestion 
becomes  distm-bed.  The  secretion,  unable  to  effect  complete 
conversion  of  the  proteids  into  peptones,  produces  some  partial 
chemical  change  in  them  ;  the  other  constituents  of  the  food 
are  also  broken  up;  and— what  with  the  unnatm-al  products' 
and,  m  the  case  of  a  heavy  meal,  the  excess  of  peptones  them- 
selves—the process  of  digestion  is  completely  aiTested  A 
decomposition  occurs,  associated  with  the  formation  of  organic 
acids;  the  sugar,  starch,  and  fat  probably  become  partiaUy 
changed  ;  and  the  contents  of  the  stomach  are  converted— not 
into  the  normal  chyme,  but  into  a  som-,  fermenting  mass  with 
abundant  development  of  gas.  The  stomach  becomes  dis- 
tended and  the  neighbouring  organs  impeded  in  their  action, 
especiaUy  the  heart.  The  nerves,  vessels,  and  glands  of  the 
stomach  are  irntated  by  the  products,  so  that^  the  mucous 
membrane  swells;  the  rosy  hue  passes  into  pallor;  and  the 
smiace  is  coated  with  a  tenacious  mucus.    The  gasfa-ic  and 

LTout  wvt?  r.  P^"^^^  '^'^''^■^  i^pEs  are 

tZL  f  to  hiccup,  eructation,  and  voniiting.  If 

Sate  it"°if'r  P^^^  the  bowel, 

rnitate  it  also  by  their  excessive  acidity,  and  aive  rise  to 

smBtom/r'^"'  .'"'^  J^^"'^"'^-  -geit 
rSs  ?or  '^^^^^^d,  the  morbid  anatomical  condition 
m^ruT  +1?  r  ^«^°"^ted  with  an  excessive  secretion  of 
Sit  and  ln,,^f'  '^!-?°7'''  airested;  pain  and  fulness  are 
ten,  and  loss  of  appetite  (anorexia)  and  nausea  are  complained 
these  symptoms  wiU  caU  for  relief  by  treatment 
in  chrome  dyspepsia  the  attacks  are  much  less  severe  but 
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practically  continuous.  This  often  depends  on  other  morhid 
states  of  the  stomach  such  as  cancer ;  or  on  disease  of  other 
organs,  for  instance,  the  kidney,  or  of  the  system  generally, 
such  as  gout,  or  tuberculosis.  The  muscular  power  of  the 
stomach  also  becomes  weak  ia  chronic  dyspepsia,  the  peristaltic 
movements  less  vigorous,  the  organ  possibly  dilated,  and  the 
action  of  the  orifices  disordered. 

rV.  Natural  Recovery. 

Acute  dyspepsia  generally  passes  off  within  so  many 
hours  or  days  if  left  entirely  without  treatment,  vomiting 
being  obviously  a  natiu'al  provision  for  its  relief,  and  the  sub- 
sequent nausea  or  anorexia  a  means  of  preventing  the  intro- 
duction of  fresh  food  and  affording  the  stomach  temporary  rest. 
These  are  valuable  suggestions  for  treatment.  The  duration 
and  degree  of  suffering  in  acute  indigestion  may,  however,  be 
considerable  ;  and  the  violence  of  the  symptoms,  such  as  vomit- 
ing, may  lead  to  injury  or  pennanent  disease.  Therapeutical 
interference  is  therefore  essential.  Organic  diseases  of  the 
stomach  are  frequently  beyond  treatment  ia  themselves,  but 
most  of  the  distressing  symptoms  by  which  they  are  attended, 
are  perfectly  capable  of  relief. 

V.  Therapeutics. 
The  conclusion  to  be  drawn  from  the  considerations  in  the 
preceding  sections  is  manifestly  to  the  effect   that  certain 
disorders  and  diseases  of  the  stomach  are  capable  of  rational 
treatment. 

1.  Prophylactic  Treatment.— FxeYeniAon  is  essentiaUy  the 
proper  means  of  ti-eating  dyspepsia.  The  common  causes  of  dis- 
order, and  the  opportunity  of  removing  them,  are  constantly  at 
hand.  Prevention  here  lies  almost  entirely  in  the  direction  of 
diet,  and  includes  care  with  respect  to  the  quantity  and  quality  of 
the  food,  the  frequency  and  general  awangement  of  the  meals, 
the  circumstances,  social  and  otherwise,  under  which  the  food  is 
taken,  the  thorough  performance  of  digestion  in  the  mouth,  the 
amount  of  fluids  with  meals,  including  alcohol,  and  other 
matters  which  do  not  call  for  discussion  here.  Dtetvifl  ts  (he 
most  important  part  of  the  treatment  of  indigestion  :  without 
attention  to  it,  medicinal  treatment  is  of  no  avail.  _ 

Next  to  the  food,  the  most  ready,  but  not  the  most  advisable, 
means  of  preventing  dyspepsia  is  furnished  by  the  gasti-ic  jiuce 
itself  or  its  important  constituents,  artificiaUy  adnnmstcred. 
Hvdi'ochloric  Acid  and  Pepsin  may  bo  given  alone  or  com- 
bined, either  dui-ing  or  immediately  after  meals ;  or  the  food 
may  be-  previously  peptonised  by  the  addition  to  it  m  the  process 


The  Use  of  Stomachics.  411 


of  cooking,  of  a  digestive  extract,  made  from  the  mucous 
membrane  of  the  stomach,  or  from  the  pancreas,  of  the  calf 
or  pig. 

The  therapeutist  should  endeavour,  hovcever,  to  adopt  a 
much  less  artificial  method  of  treatment  than  this.    He  should 
try  to  call  iato  play  some  of  the  influences  to  which  the  gastric 
flow  is  peculiarly  sensitive,  and  thus  to  increase  the  natui'al 
juice,  instead  of  borrowing  its  constituents  from  other  soui'ces. 
First,  he  will  ensure  a  certain  mechanical  effect  of  the  food  on 
the  stomach,  by  seeing  that  "  slops  "  are  not  indulged  in,  at 
the  same  time  remembering  that  a  small  quantity  of  a  warm 
nutritive  fluid  dish,  such  as  soup,  which  will  be  quickly 
absorbed  and  stimidate  the  follicles,  is  the  best  commencement  of 
a  considerable  meal.    Druga  wiU  also  be  prescribed.    The  most 
powei-fid  medicinal  stimulants  of  gastric  activity  must  reach 
the  stomach  distinctly  before  meals.    Those  which  increase  the 
acti■^^ty  of  the  nerves  and  vessels,  and  indirectly  the  activity  of 
the  glands  and  muscles,  namely  alcoholic,  aromatic,  bitter 
and  pungent  stomachics,   are   best   given   in  combination 
e.g.  the  tinctures  of  Gentian,  Orange,  CascariUa,  Chiretta' 
etc.,  variously  combined  with  spirits  such  as  Spii-itus  Ammonias 
Aromaticus    Spii-itus    Myristicas,    Spiritus    Ai-morace;B,  or 
bpintus  Chloroformi.    A  stUl  more  powerful  gastric  stimulant 
IS  to  be  combined  with  these,  viz.  an  alkaline  stomachic,  in 
the  form  of  a  preparation  of  Potash,  Soda,  or  Ammonia,  the 
Bicarbonate  of  Soda  being,  for  many  reasons,  the  salt  most 
frequently  selected.    Let  it  be  carefully  noted  that  the  alkaH 
must  be  given  with  the  aromatic  bitters,  shortly  before  meals. 
Ihis  constitutes  the  routme  medicinal  treatment  of  dyspepsia 
and  we  may  repeat  that  the  same  result  is  obtained  by 
successful  msahyation  of  the  food,  of  which  the  method  is  but 
an  artificial  imitation.    The  mental  occupation  and  general 
sun-oundmgs  of  the  patient,  as  weU  as  the  times  and  Imount 

be  cts'X  ™t:  J"*'  "''^^"'^         -'I-- 1° 

nrPsl^f'-T-^'f'  ff^'f^'^'— If  acute  dyspepsia  be  actuaUy 
present,  it  is  too  kte  to  attempt  to  stimulate  the  gastric  flow 
Zmach  nrT  f  choice  whether  we  shaU  evacuate  the 

o^^Z^'f  r  r^f  '"'^''^^y       ^^so'-^  the  gas  which  are 

th^nn^vf   >,  f '''v.        "^'^  °*  •^'^'^"^^  described  in 

the  next  chapter     li  the  alternative  measure  be  chosen,  we 

S  an  jknb-l  f'^  or  an  alkahne  earth-not,  let  it  be  obser'ved, 
of  stomachic,  but  pm-ely  as  an  antacid  to  the  contents 

monlv  plT'''  /  of  Soda  is  again  the  means  com- 

monly chosen  for  the  purpose,  combined  probably  ^vith  Carbonc^e 
of  Ammoma  and  an  aromatic  oil,  such  as  Peppermint  or  Gi^^er 
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or  more  elegantly  with  Spiiitus  Ammoniffl  Aromaticua,  to  act  as 
a  canninativo.  The  result  is  that  the  acidity  of  the  contents 
is  reduced — and  it  is  remarkable  how  small  may  be  the  quantity 
of  alkali  required  for  this  purpose — so  that  the- mass  passes  with 
comparative  safety  into  the  duodenum.  Instead  of  Soda,  Mag- 
nesia or  its  Carbonate  is  occasionally  used  as  an  antacid,  which, 
being  also  a  purgative,  hastens  the  expulsion  of  the  offending 
contents.  Gas  may  be  partly  absorbed  by  chai-coal,  given  in 
powder  or  in  the  foim  of  lozenges  or  biscuits,  and  partly 
removed  by  eructation  induced  by  the  carminative,  which  will 
further  help  to  arrest  decomposition,  relieve  pain,  and  rouse  the 
heart  and  nervous  system  from  the  state  of  depression  caused 
by  the  attack. 

3.  Treatment  of  the  effects.— When  the  process  of  indiges- 
tion is  at  an  end,  and  prostration  requri-es  to  be  relieved,  the 
therapeutist  wUl  avail  himself  of  some  of  the  many  gastric 
sedatives  at  his  disposal,  of  which  DUuted  Hydrocyanic  Acid, 
Bismuth,  and  Morphia  (whether  given  subcutaneously,  applied 
to  the  epigastrium  endermically,  or  combined  ia  an  eft'ervesciag 
mixture)  will  be  foimd  the  most  useful.  Champagne  or  effer- 
vescing Soda- Water  and  Brandy  will  serve  at  once  as  a  gastric 
sedative  and  a  general  stimulant,  or  Milk  with  Lime-Water  or 
Soda- Water  may  be  given  as  a  sedative  and  nutritive.  Ice  is  the 
best  means  of  relieving  thirst ;  in  other  cases  water  as  hot  as  can 
be  drunk  often  acts  as  a  valuable  sedative.  Linseed  poultices, 
hot  fomentations,  or  wann  compresses  may  be  ordered  to  the 
epigastrium,  and  in  severe  and  persistent  cases  Mustard  or 
Cantharides  bUsters.  The  chief  problem  will  be  to  support  the 
strength  without  increasing  the  pain  and  sickness,  and  in  very 
iirgent  cases  the  patient  must  be  fed  by  the  rectum.  _ 

The  greatest  caution  must  be  exercised  in  resuming  gastnc 
digestion.  The  best  treatment,  unless  the  patient  be  very  weak, 
is  to  rest  the  stomach  absolutely  for  many  houi-s.  Fortunately, 
anorexia  conduces  to  secm-e  this  end.  The  first  food  given 
should  be  in  the  smallest  possible  bulk,  and  of  the  blandest  and 
most  digestible  Irind,  such  as  broths,  essences,  meat  jmces,  _and 
nulk;  and  just  before  each  meal  a  smaU  dose  of  a  mixed 
stomachic,  such  as  Bicarbonate  of  Soda,  with  Diluted  Hydro- 
cvanic  Acid  or  Bismuth,  and  a  mild  aromatic  bitter,  such_  as 
Gentian,  should  be  prescribed,  which  will  restore  the  secretion 
of  gastric  juice  and  arrest  the  flow  of  alkaUne  mucus  set  up 
bv  the  dyspepsia.  ,  •  • 

4  Chronic  Dyspepsia  is  rationally  treated  on  the  same  princi- 
ples as  the  acute  form  of  the  disorder,  with  certain  modifications 
which  a  careful  consideration  of  the  pathological  associations  oi 
the  particular  case  and  general  experience  ^ill  suggest,  ihe 
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patient's  diet  will  require  constant  supervision.  The  possible 
causes  of  indigestion,  beyond  food,  must  be  searched  for,  such  as 
disorder  of  the  liver  or  bovrels,  of  the  heart  or  kidneys,  gout  or 
tuberculosis,  and  the  treatment  must  be  an-anged  accord- 
ingly. 

The  flow  of  juice  may  still  require  stimulating  by  Alkalies, 
but  these  remedies  must  not  be  overdone,  as  they  tend  to 
depress  the  muscular  and  cardiac  energy.  The  digestive  adju- 
vants, Pepsin  or  Diluted  Hydrochloric  Acid  or  both,  may  now 
more  rationally  be  brought  to  the  relief  of  the  failing  secretion, 
being_  given  dm-ing  or  at  the  end  of  meals.  In  still  more 
chronic  cases,  e.g.  in  aged  persons,  where  chronic  indigestion 
depends  on  wasting  of  the  glandular  structures,  peptonised  foods 
will  be  of  great  service.  In  most  cases  of  chronic  dyspepsia, 
the  nervo-muscular  structures  of  the  stomach  requii-e  to-be 
strengthened,  and  distension  or  overfulness  of  the  organ 
avoided.  Flatulent  substances  must  be  excluded  from  the 
diet,  such  as  gi-een  vegetables,  sweets,  sloppy  food,  and  large 
draughts  of  sti-ong,  hot  tea.  Powerful  bitters,  such  as  Strychnia 
and  Quima,  the  former  being  peculiarly  valuable  as  a  specific 
nervo-musciilar  stimulant,  and  DUuted  Nitric  and  Phosphoric 
acids— m  short,  stomachic  tonics— axe  given  to  increase  the 
functional  and  nutiitive  vigour  of  the  muscular  coat.  In  some 
ot  these  cases  gastric  disinfectants,  such  as  Ci-easote  and  the 
bulphites  or  Hyposulphites,  may  be  required  to  cleanse  the 
contents  and  sm-face  of  the  organ,  and  desti-oy  the  organisms  of 
putreiaotive  and  fermentive  processes. 

Chronic  dyspeptics  always  suffer  from  starvation  to  a  degre^ 
and  the  food  selected  for  them  must  be  nutritious  as  well  as 
digestible.  Alcohol  in  proper  foi-m  and  amount  may  be 
requu-ed,  and  bland  preparations  of  Iron,  such  as  the  Ammonio- 
f^^^^^.^^  ^^}T''}^'  ^  '^^'^  taken  without  increas- 
ng  the  dyspepsia.  If  the  dyspepsia  depend  on  a  chronic  catan-h  of 
the  stomach  with  excessive  secretion  of  mucus,  gastric  astringents 
will  mamfestly  be  mdicated,  such  as  Oxide  of  Silver  or  Zinc  or 
Kmo^ Cinnamon,  and  other  substances  containing  Tannin 
r\\.It!  f^'^^^^f   oi  organic  disease  of  the  stomach  cannot  be 

ftm  what  he'b."«  '^"^       ^^'^'1^°*  -ill  understand 

to  Mfil  tb^^n^  T  • '  P'-i^ciples  which  he  must  follow 
0  r^?v«  ™^  !  7??*  mdications  in  this  class  of  cases  also  : 
stomacT  ~K  '''^if'f '  ^""^  *°  i°'^"-^  functional  rest  of  the 
totj^i^^r  ^""^  ^^'^  "'"'^y  °*  '"^^  symptoms  are  referable 
The  therapeutics  of  vomiting,  and  incidentally  of  certain 
£er:Ste'.''^"'^^^      ^'^^  be  Vs^XeS 
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Synopsis  of  Duugs  which  act  upon  the 
Stomach. 


Alkaxihe 
Stomachics. 

Liquor  Potassse 
Potassce  Bicarb. 
SodEB  Bicarb. 
Ammoniaa  Carb. 
Spix'itus  Ammon. 

Aromaticua 
Mugnesia 
Magnesia  Levis 
Magnesise  Car 

bonas 
Magnesiie  Car 

bouas  Levis 


Acid  Stokachics. 


Acidum  Siilpbu- 

ricum  Dilutum 
Acidum  Hydro 

chloricum  Di 

lutum 
Acidum  Nitricum 

Dilutum 
AcidumNitro- 
Hydrocbloricum 
Dilutum 

Acidum  Phospho- 
rioum  Dilutum 
Acidum  Aceticum 


Bitter 
Stomachics. 


Stimttlants, 
becoming 
Irritants  and 
Emetics. 


lodum 

Tabacum  (in  ex 

cess) 
Scilla 
Digitalis 
Veratria 
Colcbicum 
Senega 
Copaiba 
Cambogla 
Guaiacum 
Ferrum 
Hydrargyrum 
Arsenicum 


Antacids. 


Potassa 

Soda 

Litbia 

Ammonia 

Calciiun 

Magnesia 


As  in  the  Mouth. 


Aromatic 
Stomachics. 


Pungent 
Stomachics. 


Piper 

Cubeba 

Capsicum 

Sinapis 

Armoracea 


As  in  the  Mouth 


Mechanical 
Sedatives. 


Bismuthi 
bonas 

Bismuthi 
tras 


Car- 
Subni- 


Digestive 
Adjuvants 


Sedatives  or 
Obscure  Action. 


Pepsina 

Acid  Hydro- 
ebloricum  Di- 
lutum 


Cerii  Oxalas 
Ipecacuanha 


Nervo-Muscular 
Depressants 


Aromatic  -  Bit- 
ter Stomachics. 


Nervo-Muscular 
Stimulants,  or 
StomachicTonics 


As  in  the  Mouth 


Spiritdous 
Stomachics. 


Alcohol     (in  all 

forms) 
Ether 
Chloroform 


Mineral  Acids 
Nux  Vomica 
Strychnia 
Bitter  Stomachics 
Aromatic  Sto 

machics 
Bitter  Aromatic 

Stomachics 
Spirituous  Sto- 
machics 
P un  gent  Sto- 
machics 


Hot  Water 
BeUadouua 
HyoBCyamus 
Stramonium 
Acidum  Hydro 

cyanicum 
Opium 

Carbonic  Acid 
Ice 

Tabacum  {at  first) 


Gastric 
Disinfectants. 


Corbo 

Tannicum 

Creasota 

Acidum  Sulphu- 

rosum 
Sulphite  of  Soda 
Hypo-Sulphite  of 

Soda 


Gastric 
Astringents. 


Acid.  Tannic. 
Argenti  Oxidnm 
Plumbi  Acetas 
Zinci  Oxidum 


Carminatives. 

Camphora 

Serpeutaria 

Assafcetida 

Ammouiacum 

Valeriana 

All  Aromatics 
Aromatic  Bitters 
Spirituous  Sto- 
machics 
Pimgent  Sto- 
machics 
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CHAPTEE  IV. 

EMETICS  AND  VOMITING. 

I.  Physiological  Relations. 
Vomiting  is  a  complex  act,  in  which  the  respii-atoiy  muscles, 
the  abdominal  walls,  the  walls  of  the  stomach,  the  sphincter 
of  the  cai'diac  oiifice,  and  the  oesophagus  and  phaa-ynx  par- 
ticipate. _  Occasionally  it  is  to  be  regai-ded  as  a  strictly 
physiological  process  for  removing  excess  of  food  from  the 
stomach,  as  m  the  regular  sickness  of  infants  after  a  fuH  meal 
of  milk.  It  is  determined  and  db-ected  by  an  elaborate  nervous 
mechanism  consisting  of  a  special  centre,  the  vomitmg  centre, 
m  the_ medulla;  oi  afferent  nerves  fi-om  the  fauces,  stomach 
abdommal  viscera,  and  peritoneum,  the  chief  of  wHch  are  the 
glosso-pharyngeal,  vagus,  and  sympathetic,  and,  indeed,  from 
other  parts  of  the  body— the  sensory  nerves  generally  :  and  of 
effererit  nerves  (the  vagus,  phi-enic,  and  intercostals)  to  the 
muscles  cardiac  orifice,  and  certain  associated  parts  to  be 
presently  mentioned.  Vomiting  may  be  induced  by  impressions 
ongmatmg  in  the  arem  supplied  by  any  of  the  afferent  nerves  ; 
by  stimulation  of  the  centre  by  certain  substances  which  reach 
it  through  the  blood  ;  or  by  the  downwai-d  flow  to  it  of  certain 
mental  unpressions,  such  as  nauseous  tastes,  foul  smells  dis- 
gusting or  temfying  sights,  and  depressing  ideas. 

With  the  evacuation  of  the  stomach  there  occur  certain 
asmomted  acts  which  are  of  great  importance  to  the  thera- 
peutist. A  flow  of  saliva  may  precede  vomiting,  as  is  weU 
seen  in  some  reflex  cases.  The  gall  bladder  may  be  forcMy 
rSled  't'  "^'^  -g-8-itates  into  the  Itomach  anS 
oonlh^i  1  E.xpiratory  movements,  such  as  sneezing  and 
coughing  frequently  occur  at  the  beginning  of  sicknefs  in 
dicatmg  the  spread  of  the  stimulant  Tmprefsions  oThe  ^sso 
ciated  respiratory  centre  in  the  medulla;  and  it  must  be 
carefully  observed  that  an  expiratory  effect  s  also  proS  bv 
compression  of  the  chest  during  the^evacuatiorof  thfcontents 
of  the  stomach,  as  weU  as  at  thi  end  of  the  act  when  the  air  is 

oM  paSf *°  prevent ThT^nW 
sonapai  tides.    Thus  vomitmg  tends  to  empty  the  resniratorv 

stimulant  effect  of  emetics  on  the  salivary  flow  is  freauentlv 
eSdTv  t£  IT^'r  °'  ™  ;  and  tlS  bTiS? 
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Whilst  the  i-espii-atory  and  gastric  centres  are  thus  power- 
fuUy  stimulated  in  vomiting,  the  cardiac  and  vascular  centi'ea 
are  greatly  depressed,  the  action  of  the  heart  and  the  pulse 
heini  reduced  in  force-at  least,  between  the  acts  of  sickness 
and  a  sense  of  faintness  and  giddmess  overspreading  the 
patient  fi-om  further  cerebral  anEemia.     At  the  same  time,  the 
motor  centi-es  in  the  brain,  and  probab  y  in  the  cord^  aie 
lowered,  leading  to  prostration  and  inabdity  to  support  the 
wS  of  the  body,  and  compelling  recumbency.     Lastly,  the 
Tenties  of  perspiration  are  stimulated,  causing  the  profuse 
sWkig  famihar  in  many  cases  of  sickness.     Altogether,  the 
stade™  ^vill  appreciate  how  extensive  is  the  physiological  dis- 
tobance  produced  by  vomiting,  and  how  great  is  the  mfluence 
Sh  it  furnishes  us  over  several  of  the  most  important 
functions  of  the  body. 

n.  Phaumacodtnamics. 
Vomiting  may  be  excited  by  certain  substances  and  measures 
which  axe  ^called  emetics.    Emetics  are  ^^.^"^f^^ 

the  rectuin.  For  ^.^^ ,  ^^^^ Vp"r  the  ^^^^^^^^  vital  centi-es 
general  depression,  that  is,  'iepi''s^       ,  f  the  direct 

L  the  medulla  more  than  ^^^^"-^^J^^^  ^  ,eady  emetic 
emetics.    Pl^ysical  m-itation  of  the  fauces  is  a  re 
Pleasure  of  the  indirect  dass    and    a„  ^ 

.°,  t  'but  a?e  n^  givenTith  this  intention.  Ipecacuanha 
n?ntoony  act  on  t!e  stomach  as  well  as  on  the  centre,  and 

The  means  at  oiu:  disposal  lor  ^      mechanism  upon 

axe_  as  various  as        P-^s  of  ^h^^^^^^  First  of 

which  they  act.  ^Hey  may  ,„•,- 
these  may  be  mentioned  he  ^^^^^^\^J",eeumbent  posture, 
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tJic  afferent  nerves  from  the  stomach,  such  as  Sot  "Water,  Ice, 
Diluted  Hydrocyanic  Acid,  Carbonic  Acid,  Bismuth,  Dilute 
Alkalies,  Opium,  Ipecacuanha  and  Calomel  in  small  doses ; 
measures  which  act  indirectly  upon  the  stomach  and  reduce 
the  irritability  of  its  nerves,  such  as  poultices  or  blisters  to 
the  epigastrium ;  and  sedatives  of  the  afferent  nerves  to  the 
vomiting  centre  from  other  organs,  for  instance,  demulcents  to  the 
throat,  poultices  to  the  abdomen,  or  applications  to  the  os  uteri. 

III.  Pathological  Eelations. 

Vomiting  being  regarded  for  our  present  purpose  as  a 
physiological  act,  it  may  be  considered  to  be  disordered,  (1)  if 
excessive;  and  (2)  if  defective,  insufficient,  or  absent  when  it 
would  be  salutary  or  desii-able.  We  will  illustrate  each  of 
these  conditions. 

1.  Excessive  vomiting  occurs  as  the  result  of  disorder  or  dis- 
ease of  the  stomach ;  morbid  conditions  of  other  parts  of  the 
abdomen,  such  as  hernia,  cough,  severe  pain,  injury  or  disease 
of  the  brain,  or  distiirbance  of  the  circulation  and  senses, 
mcluding  sea-sickness.  The  cause  of  vomiting  may  be  in  the 
centre  itself,  especially  as  a  consequence  of  previous  violent 
vomiting,  or  of  m-ea  and  certain  exti-insic  poisons,  such  as  anti- 
mony. 

2.  Defective  vomiting  may  be  said  to  occur  when  only 
attempts  at  retching  ensue  on  the  presence  of  direct  or  indirect 
stimulation  of  the  centre.  In  the  vast  majority  of  cases,  how- 
ever, we  have  to  deal  with  conditions  in  which,  whilst  vomitino- 
IS  urgently  demanded,  no  attempt  at  vomiting  is  made  by 
nature,  the  substances  which  require  to  be  expelled  from  the 
stomach  bemg  of  a  non-in-itant  or  even  sedative  nature,  such  as 
narcotic  poisons.  This  introduces  us,  further,  to  the  use  of  eme- 
tics for  other  purposes  than  simple  evacuation  of  the  stomach 
Vomiting  may  be  desii-ed  for  the  sake  of  obtaining  one  or  more 
ot  the  associated  effects  on  other  viscera.  In  certain  inflamma- 
tory diseases  of  the  larynx  and  bronchi,  such  as  croup  and 
bronchitis  which  are  attended  by  the  production  of  thick  or 
sohd  products,  or  whooping  cough,  which  is  characterised  by 
defective  or  disordered  expulsive  power,  an  emetic  will  be  indi- 
catea  to  empty  the  respiratory  passages  and  restore  the  free 
entrance  of  air  Similarly,  rigidity  of  the  cervix  uteri  in  the 
nrst  stage  of  labour  is  beUeved  by  some  obstetricians  to  caU 
tor  emetics  which  shaU  relax  the  uterine  sphincter. 

IV.  Natubal  Recovery. 

Vomiting  usually  ceases  with  the  removal  of  its  cause  but 
It  may  persist^mdefinitely,  until  the  therapeutist  steps  in. 
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Whilst  it  is  in  itseU  a  natural  provision  for  relief,  there  is  a 
limit  to  its  beneficial  effect.  Protracted  vomiting  appears  to 
increase  the  irritahiHty  of  the  mucous  memhrane  and  nerves  of 
the  stomach,  and  thus  to  tend  to  go  from  had  to  worse ;  and 
the  same  is  the  case  with  the  vomiting  centre,  which  may 
hecome  so  sensitive  as  a  consequence  of  sickness  that  the 
slightest  change  of  posture  brings  on  the  symptom  a£i-esh. 
There  is  urgent  need  for  treatment  in  such  cases. 

Y.  Thebapedtics. 
The  therapeutical  relations  of  vomitLug,  rationally  considered, 
are  obvious.  Excessive  vomitiug  has  to  be  aiTSSted  ;  vomiting 
may  have  to  be  assisted  when  it  is  ineffectual,  or  excited  when 
entirely  absent;  and  the  action  of  emetics  may  be  taken 
advantage  of  for  other  purposes  than  to  empty  the  stomach. 

1.  Excessive  Vomitiiiff.— The  study  of  the  physiology  and 
patholoo-y  of  vomiting  serves  to  impress  upon  the  student  the 
absolute  necessity  for  diagnosis,  or  investigation  of  the  cause 
of  disorder,  before  rational  therapeutics  can  be  carried  out, 
and  the  thoroughly  unscientific  and  unsatisfactory  character 
of  the  practice  which  appUes  treatment  to  symptoms  without 
ascertaining  the  pathological  condition  on  which  they  depend. 
How  extremely  ii'rational  it  would  be  to  attempt  to  reheve 
bv  the  same  means  the  vomiting  caused  by  indigestible  food  at 
the  commencement  of  acute  indigestion,  and  the  vomitmg  due  to 
the  swelling  which  persists  in  the  second  stage.  At  the  tormer 
period,  vomiting  is  relieved  by  temporarily  encouraging  it  by 
a  good  emetic;  at  the  second  period,  the  very  opposite  set  of 
measures— gastric  sedatives— must  be  employed 

The  first  step  to  he  taken  manifestly  is  to  attempt  to  remove 
the  oriqinafmg  ccam  of  the  reflex  act.    If  the  stomach  contam 
in-itant  food,  it  must  be  quickly  neuteahsed,  as  we  saw  m  the 
last  chapter;  if  a  poison,  some  antidote  must  unmediately  be 
a^iinistered  ;  or  either  of  the  two  b^^.^i^Tj^;. 
stomach  by  faciHtating  and  completing  vomiting,  or  .1^7 jea^« 
the  Dump     Once  emptied,  the  stomach  must  be  quieted  by  the 
gastriTs^edatives  studied  in  the  last  chapter.    If  the  cause  be 
discovered  in  any  of  the  other  abdominal  organs,  the  same  plan 
^removal,  H  polsible,  must  be  pursued.   Vomiting  onginatmg 
in  i^T^y  or  disease  of  the  brain  will  call  for  the  special  teeat- 
ment  Sper  in  such  cases,  and  the  free  use  of  nervous  sedatives, 
as  the  Bromides  of  Potassium  and  Ammonium.    H  the 
rating  centre  is  being  irritated  ^^11 
R„ph  as  urea  or  an  extiinsic  poison  such  as  antimony,  me  ex 
cret on  orthe  morbid  substance  by  the  kidneys  skin,  or  bowe 
must  be  hastened,  or  its  effects  antagomsed  by  stim-olant.. 
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If,  on  the  otliei'  hand,  distui-bance  of  the  cu'culation  in  the 
centre  he  the  cause  of  the  vomiting,  we  must  restore  the 
normal  supply  of  Wood  by  keeping  the  patient  in  the  recum- 
bent postui-e  and  insuring  bodily  rest,  and  stimulate  the  circu- 
lation  by  Alcohol  and  food,  if  they  can  be  retained  in  the 
stomach.  Nitro-glycerine,  Nitrite  of  Amyl,  and  Chloral  appear 
to  have  been  given  with  some  success  under  these  circum- 
stances. 

When  the  cause  cannot  be  removed  we  must  reduce  the  irri- 
tability of  the  centre  by  Opium  or  similar  di-ugs. 

2.  Defective  Vomiting  :   Use  of  Emetics. — The  adoption  of 
vomiting  as  a  therapeutic  measure,  and  the  selection  of  an 
emetic  from  the  list  just  given,  are  matters  of  the  greatest 
practical  importance.    The  student  must  not  think  that  in 
inducing  vomiting  we  are  effecting  a  simple  mechanical  act 
of  evacuation ;  he  must  appreciate  the  extent  and  degree  of 
physiological  disturbance  which  we  are  setting  up.    If  the 
patient  be  very  weak,  the  therapeutist  may  be  alarmed  to  find 
that  his  emetics  or  unsuccessful  attempts  at  emesis  are  followed 
by  intense  circulatory  depression,  faintness,  and  even  threaten- 
ing dissolution.   The  condition  of  the  patient  must  be  carefully, 
if  qmckly,  ascertained ;  and  if  vomiting  be  considered  a  justifi- 
able and  proper  method  of  treatment,  a  selection  must  be  made  of 
one  or  other  emetic,  according  to  the  patient's  sti-ength  and  other 
circumstances.    Fortunately,  in  most  cases  of  acute  poisoning 
where  vomitmg  is  urgently  indicated,  the  patient  is  able  to  bear 
the  shock,  and  Sulphate  of  Zinc,  twenty  gi-ains  in  two  ounces 
water,  Sulphate  of  Copper,  two  to  five  grains  in  an  ounce  of  water 
or  a  table-spoonful  of  Mustard  in  a  cupful  of  hot  water  should 
he  given  without  delay.    Where  blocking  of  the  respiratory 
passages  by  the  products  of  croup  or  bronchitis  calls  for  an 
emetic^  great  judgment  is  required  to  estimate  the  patient's 
strength  and  to  select  a  proper  emetic,  if  any.  Vinum 
Ipecacuanha,  in  doses  of  1  fl.dr.  for  children,  or  i  fl  oz  for 
aaults,_is  the  best,  because  it  is  also  an  expectorant.  Anti- 
mony IS  decidedly  more  depressing,  in  doses  of  1  to  2  gr.  of 
Tartarated  Antimony  or  ^  fl.oz.  of  Vinum  Amtimoniale  for  an 
P^^°°5te  of  Ammonia  is  a  suitable  emetic  in  these 
r™-"'?^,^  stimulaiit  to  the  heart  and  respiration.    In  acute 
dyspepsia  the  mildest  emetics  are  indicated,  including  tepid 
water.  Salt  and  water,  wai-m  nauseous  infusions  such  as  Chamo- 
Z,fV«rf°'*^J'^  Apomorphia  is  at  once  the 

most  certam  and  genera  ly  appUoable,  whilst  the  least  employed 
01  emetics,  because  rarely  at  hand.        gr.  may  be  eiven  sub 

n^^'l'  rj        °*  *  the  tu^h.    It  5  gequentf; 

necessary  to  foUow  an  emetic  by  a  stimulant,  such  as  alcohol. 
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Synopsis  of  Remedies  which  Influence  Vomiting. 


EMETICS. 

ANTI-EMETICS. 

Direct. 

Ihdibect. 

Direct  and 
Indirect. 

Anthemis 

Sinapis 

A  m  DQ  0  n  i  ee 
Carbonas 

Alumen 

Cupri  Sul- 
plias 

ZiBCi  Sul- 
phas 

Sodii  Chlo- 
ridum 

Tepid  Water 

Apomorphia 

Antimonium 
Tartaratum 
IpecacuaBha 

Opium 
A      Ammonii  Bromidum 
p'jj    Potassii  BromiJum 
g  43    Chloral  Hydras 
^  B  I  Alcohol 
"^o  1  rood 
g  ^    Amyl  Nitris 
'%  -t^  Nitro-Glycerine 
<5      Acidum  Hydrocyanicum 
1^  DUutum 

rt  oi  rHot  Water 

^  S  1  Acidum  Hydrocyanicum 

5  S  1  Dilutum 

^  B  1  Carbonic  Acid 

'2  -i  Bismutbura 
tio-g    Dilute  AlltaUes 
■S  g,  Opium 

o  »    Ipecacuanha    (in  small 
L  doses) 
Calomel  (in  small  doses) 

CHAPTER  V. 

digestion — THE  DUODENUM. 

We  are  now  in  a  position  to  f oUow  the  process  of  digesHon  m 
the  duodenum.  The  other  functions  of  the  intestine  will  he 
considered  in  the  next  chapter. 

I.  Physiologicai  Relations. 
The  chyme  passes  out  of  the  stomach  with  an  acid  reaction 
and  its  undigested  constituents  are  atonce  subjected  to  a  second 
process  of  digestion  in  the  duodenum  by  an  alkahiu  fluid 
S  is  a  nlstureof  the  pancreatic  juice  the  bile,  a^d  the 
I+pHc  iidce    The  pancreatic  juice  converts  the  remaining 
sttrch  into  sugars,  and  the  remiining  proteids  into  peptones 
Wn,  t^osin,  and  fatty  acids  ;  whilst  m  .a^^o"^*^^  .^^  ^J^^ 
bHe  it  mrtlv  emulsifies  and  partly  sapomfies  the  fat.s.     1  he 
siarsarrco^nverted  into  lactic  acid  and  butyric  acid,  possiblj 
5n  mrt  by  the  succus  ontericus,  which  is  also  amylolytic.  The.e 
SctB'^3    duodenal  digestion,  as  well  as  those  of  gastuc 
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digestion,  are  absorbed  into  the  portal  and  lymphatic  systems  ; 
whilst  the  undigested  portions  of  the  food  and  various  excre- 
tions are  further  acted  on  by  the  bowel,  and  become  the  fasces. 

J ust  as  the  acid  gastric  juice  was  stimulated  to  flow  by  the 
alkaline  reaction  of  the  insalivated  food,  so  the  three  great 
alkaUne  secretions  entering  the  intestine  are  stimulated  to  flow 
by  the  acid  chyme.  Moderate  acidity  of  the  contents,  as  they 
enter  the  duodenum,  is  manifestly  the  most  favoui-able  to  intes- 
tinal digestion,  excessive  acidity  tending  to  neutraHse  the  alta- 
Xme  fluids,  and  render  them  inert. 

The  nervous  mechanism  wliich  regulates  each  of  the  three 
secretions  is  comparatively  obscm-e ;  but  they  appear  to  be 
governed,  like  the  gastric  functions,  both  by  local  gana-Ha  and 
by  centres  m  the  medulla,  between  which  and  the  viscera  there 
pass  the  vagus  and  sympathetic,  as  afeerent  and  efferent,  nerves 
Ihe  vessels  of  the  parts,  so  far  as  is  known,  are  dilated  durin- 
functional  activity.  The  muscular  movements  are  still,  as  iS 
the  stomach,  partly  progressive  and  partly  churning,  but  the 
former  decidedly  preponderate.  ^ 

II.  Pharmacodynamics. 

In  pm-suing  the  contents  of  the  alimentary  canal  from  the 
stomach  mto  the  duodenum,  the  pharmacologist  becomes 
conscious  of  a  decided  loss  of  control  over  them  when  they 
have  passed  the  pylorus._  The  chyme  is  now  practicaUy  beyond 
recall  upwards  by  vomiting;  and  the  chemical  or  physiological 
effects  which  could  be  produced  by  dr-ugs  in  the  mouth  and 
stomach  can  only  be  imperfectly  copied  in  the  intestSes  Yet 
a  closer  exammation  of  the  influences  on  duodenal  digestion 
which  are  m  our  power  is  reassui-ing.  uigesuon 

^^""f"""^  °^n  be  modifled  in  any  direction  we  may  think  fit 

^led'tS  ""/^r''^^/"'^  ^'^^-^^y  P^^°ipl««  spIciSlT  ar- 
ranged to  affect  intestinal  digestion ;  or  the  Uver,  pancreas  and 
duodenal  glands  may  be  aUowed  to  enjoy  physiolS  rest  bv 
abstinence  fi-om  food.     The  food  may  be  sJeciaUy  cooked  i^ 

thTr^Sv^^         '"pf '  °*  P"^^^''^^  alkali'and  hS 

thoroughly  '  peptonised-  or  pancreatised  before  it  is  taken 

i^Mll^^r't  'Tf'^'^  -^1*--  and  d  xt'rfn- 
moSh  L  n^iS  ° T  ^Ir^^^^^''''  °f  the  duodenmn  by  the 

waids  bv  tbP  ,  impossible,  we  may  expel  its  contents  down- 

A  mo,  e  Z,nl  P'^^^^/'^^'  ^lii<^h  will  be  presently  studied. 
«ff.7.^^      complex  problem  meets  us  when  we  attemnt  to 

We  caiT'";r  °^  ^^^"^  intesLalXds 

We  cannot  directly  increase  the  alkalinity  of  the  secretions  as 

fflutrr?  ^Ki  ^.^I'iity  of  the  gastric"^ juice  by  a  dose' of 
diluted  hydrochloric  acid  after  meals;   for  any  alkah  given 
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by  the  mouth  is  neutralised  in  the  stomach  before  it  reaches 
the  duodenum.    For  the  same  reason  we  cannot  admimster 
pancreatic  juice  by  the  mouth  as  we  can  give  pepsiu,  for  its 
ferment  is  destroyed  at  once  in  the  stomach.    Malt  extract 
contams  an  amount  of  active  diastase,  which,  however,  is  also 
destroyed  in  the  stomach,  unless  the  extract  be  given  at  the 
very  end  of  gastric  digestion,  when  the  acid  is  exhausted. 
We  possess,  however,  equally  physiological  and  less  artificial 
means  for  stimulating  the  duodenal  secretions.    First,  by  in- 
fluencing gastric  digestion  we  can  transmit  the  chyme  mto 
the  duodenum  with  ^eater  acidity,  an  indirect  duodenal  stmu- 
lant  measure.    Secondly,  acids,  such  as  Diluted  Nitric,  Nitro- 
hydi-ochloric,  or  Phosphoric  Acid,  given  after  meals,  will  be 
conveyed  in  the  chyme  to  the  mouths  of  the  ducts  and  act  as 
direct  duodenal  stimulants;  and  it  is  possible  that  these  may 
have  a  further  influence  in  the  same  direction  by  bemg  absorbed 
from  the  stomach  and  reaching  the  liver  and  pancreas  through 
the  blood    Ether  is  believed  by  some  to  stimulate  the  pancreas, 
and  probably  assists  in  emulsifying  oils.    On  the  other  hand, 
an  alkaU  given  before  meals  will  stimulate  duodenal  digestion 
bv  improving  gastric  digestion ;  whUst  an  alkah  given  after 
meals  would  interfere  with  duodenal  digestion  by  dimmishmg 
the  natural  and  necessary  acidity  of  the  chyme. 

We  possess  a  considerable  number  of  substances  which 
increase  the  flow  of  bUe,  which  are  designated  cholagogues. 
Chola-ogues  are  either  direct,  when  they  act  upon  the  hyer 
itself ;%?  indirect,  when  they  stimulate  the  Irver  by  sweeping 
the  ii^testinal  bUe  out  of  the  body.    These  acts  ^ay  he  accep  ed 
temporarily  in  connection  with  the  digestive  function  of  the 
bn^!  the/ will  be  fuUy  discussed  along  with  the  P-^gatiye 
fiction  of  the  bile  in  the  sixth  chapter.    Mercunals  not  only 
cS  the  duodenum  of  chyme  and  bHe,  and  farmsh  it  witli  a 
supply  freshly  secreted,  but  also  stimulate  the  duodenal  gauds, 
3hus  have  a  remarkably  stin-.^lant  influence  on  digestion. 
III.  Pathological  Eelations. 
Duodenal  dyspepsia  is  not  uncommon,  and  may  be  either 
.ec^laT^prlmlrl    The  secondary  form  is  the  necessary  con- 
senuence  of  gastric  indigestion.    The  acid  decomposing  ruass 
wS  msses  the  pylorus  in  acute  gastric  dyspepsia  completely 
Te^Ss  the  alVaUne  secretionlof  the  duodenum;  the  re- 

Td  "olently  expelled-the  whole  constituting  the 
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diarrhoea  of  acute  indigestion,  familiar  to  all.  At  the  same 
time,  pain  is  felt  in  the  abdomen  as  the  result  of  the  powerful 
impressions  on  the  afferent  nerves,  attended  by  a  sense  of 
misery  and  depression.  Primary  acute  duodenal  dyspepsia 
closely  resembles  the  disorder  just  described,  except  that  it  is 
not  preceded  by  gastric  symptoms,  and  constitutes  another  foi-m 
of  diarrhoea.  As  in  the  case  of  the  stomach,  the  chief  cause  of 
the  derangement  is  improper  feeding,  includijig  excess  of  those 
principles  which  tax  the  activity  of  the  liver  and  pancreas, 
namely,  fats,  sugars,  and,  in  iriants,  starchy  materials.  In 
other  instances,  the  bile  may  be  deficient.  The  flow  of  pan- 
creatic Juice  is  sometimes  diminished  by  nausea  and  vomiting, 
as  well  as  by  other  circumstances.  Nervous  and  mental  de- 
pression also  interfere  with  the  action  of  the  secreting  glands, 
and  may  lead  to  indigestion  and  dian-hoea. 

In  chi-onic  cases  disturbance  of  the  natural  relations  betrween 
the  duodenal  juices  and  the  chyme  produces  less  urgent  symptoms, 
but  leads  to  more  serious  impaiiment  of  nutrition.  Pain, 
"  heart-bm-n,"  and  depression,  come  on  within  a  few  hours 
after  meals.  The  bowels  are  irregularly  moved;  and  the 
motions  are  apt  to  be  pale  and  foul,  and  may  contain  undigested 
fat  and  milk.  The  same  symptoms  in  an  aggravated  foi-m 
accompany  organic  disease  of  the  duodenum,  liver,  and  pancreas. 
Disorders  and  diseases  of  the  Hver  have,  however,  an  interesl 
much  beyond  theii-  bearing  on  digestion,  and  will  he  separately 
discussed. 

IV.  Natural  Eecovery. 
Little  requires  to  be  said  under  this  head.  Diarrhoea  is 
manifestly  a  natural  provision  for  relieving  the  duodenum  of 
unsuitable  contents,  as  vomiting  relieves  the  stomach.  Even  if 
this  be  excessive,  and  give'  rise  to  general  disturbance,  the 
duodenal  function  soon  becomes  normal,  when  the  cause  of  dis- 
order has  been  removed.  A  thorough  appreciation  of  aU  the 
tacts  of  the  case  manifestly  suggests  that  the  province  of  the 
therapeutist  is  not  to  prevent  or  check  these  salutary  efforts 
unless  excessive;  and  to  help  Natm-e  to  recover  herseH  more 
speedily  and  more  sm-ely  than  she  might  otherwise  be  able 
to  do. 

V.  Therapeutics. 
As  in  the  stomach,  the  rational  treatment  of  disorder  of  the 
auodenum  is  eifiiav  preventive  or  immediale.  Duodenal  dyspepsia 
may  be  prevented  from  returning  in  persons  predisposed  to  it  by 
careful  regulation  of  the  quaHty,  quantity,  and  preparation  of 
tnetood.  The  patient  must  be  ordered  to  eat  sparingly  of 
fatty,  sweet,  and  starchy  foods,  and  to  avoid  richly-cooked 
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dishes,  which  generally  contain  fats  in  various  stages  of  chemical 
decomposition.  In  exti-eme  cases  it  may  be  necessary  to  ensure 
the  digestion  of  a  mixture  of  the  proximate  principles  of  a  healthy 
diet,  such  as  milk  and  bread  or  gruel,  by  peptonising  them 
with  an  extract  of  pancreas  before  they  are  eaten.  Malt 
extract,  which  supplies  sugar  in  a  foi-m  ready  for  absorption 
and  incapable  of  fermentation,  wiLL  be  suitable  in  some  cases, 
but  attention  must  be  paid  to  the  time  of  its  administration 
with  relation  to  meals.  Next  to  the  food,  the  therapeutist 
will  do  wisely  to  attend  carefully  to  the  gastric  functions, 
remembering  that  it  is  in  this  way  that  he  will  most 
rationally  restore  the  chemical  and  physiological  balance 
in  the  upper  part  of  the  intestine.  He  may  elect  to  give 
an  alkali  shortly  before  meals  to  secure  this  end,  or  he 
may  prefer  to  administer  acids  after  meals  according  to  the 
directions  abeady  given  under  the  head  of  gastric  digestion. 
In  the  former  instance  he  increases  the  acidity  of  the  chyme 
physiologicaUy ;  in  the  latter  instance  by  simple  chemical 

"^^T^The  immediate  treatment  of  an  attack  of  acute  duodeiml 
dyspepsia  wiU  generally  follow,  as  we  have  seen,  upon  the 
treatment  of  acute  indigestion  in  the  stomach.  We  have 
studied  the  beneficial  effects  of  neutraUsing  the  excessive 
acidity  of  gasti-ic  dyspepsia,  by  means  of  an  alltah  combmed 
with  a  carminative  and  stimulant,  and  it  is  obvious  thatthis 
wiU  be  continued  after  the  chyme  has  left  the  stomach  Wlien 
treated  with  a  fuU  dose  of  Bicarbonate  of  Soda  and  Sal-volatue, 
it  enters  the  intestine  with  an  acidity  probably  oelow  the  normal, 
reduces  the  higher  acidity  of  the  imtant  chyme  already  there 
and  restores  the  normal  action  of  the  glands  If  we  a.-e  called 
too  late  to  reUeve  duodenal  indigestion  m  this  way,  the  most 
rational  course  that  we  can  adopt  is  to  clear  away  the  ofiending 
contents  by  purgation.  Magnesia  or  its  Carbonate  act  weU  m 
these  cases"  being  immediately  antacid  and  afterwards 
axative.  More  frequently  a  simple  ^holagogue  p^gative 
should  be  administered,  such  as  Calomel,  which  has  the 
fuither  advantage  of  not  dLsturbing  the  stomach  by  its  taste 

A^y  pain  and  excessive  muscular  movements  (coUc)  which 
mav^emain  must  be  treated  by  sedative  remedies  such  as 
OnL^  or  Bismuth.  The  treatment  of  diarrhea  and  the  use 
?f'  criagogues  and  purgatives  in  chronic  duodenal  disorders, 
must  be  reserved  tiU  the  next  chapter. 
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Measukes  Influencing  Digestion  in  the  DnoDENUM. 
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Direct 
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Malt  Extract 

Diluted  Mineral 

Acids 
Ether 
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Cholagogues 
Purgatives 

CHAPTEE  VI. 

THE  INTESTINE. 

We  now  proceed  to  the  consideration  of  therapeutical 
methods  founded  on  a  more  complex  physiological  hasis, 
namely,  the  actions  and  uses  oi  purgatives  and  intestinal  astrin- 
gents. 

I.  Physiological  Eelations. 
As  the  chjTne  passes  along  the  small  intestine,  the  chyle 
and  other  solub  e_  constituents  are  absorbed,  and  what  remains 

bnrofl°''7  ""^^A^^"  ^Tf*  intestine,  where  it  forms  the 
bulk  of  the  faeces  Along  the  whole  route,  fluid  is  passing  in 
both  du-ections  between  the  intestinal  contents  and  the  blood- 

Wel      Th?  ^'f  1''  ""^^  ^-^^^els  into  the 

bowel  The  consistency  of  the  fasces  will,  therefore  depend 
upon  the  activity  of  absorption,  the  activity  of  excretion  Tnd 
n^mfestly,  the  rate  of  transit.  The  more  active  the  absorp- 
tion, the  less  active  the  secretion,  and  the  slower  the  rate  of 
transit  so  much  the  firmer  wiU  b^  the  f^ces  ;  wM  riiam^ty 
of  the  f^ces  will  be  the  result  of  imperfect  absorption  exc^sSve 
excretion,  or  rapid  transmission.  We  are  accustomed  to  speak 
of  the  one  extreme  as  constipation,  and  of  the  other  as  diarr  W 

port!   Srms      Th         '1      ^^-^ °^  l-^^l 
poridi   systems.      The   great  bulk  of  the   water  anrl  «nlt= 

SeV^^itn?  hT'^"'  ^P^"^^^^  °f  d^u^ioror'osmSi 
iater  saUs^nd  ^rr°f ^^^'^^  greatly-with  the  amount  of 

the  rate  ofTb^        1  .  '  '^^tcire  of  these  salts  :  with 

state  of  f  tlH-ough  the  veins-that  is,  with  the 

tto^^wHciTheflTiSspL^  themembranS 
i^mon  is  so  active  in  the  smaU  intestine  that  the  faces 
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are  as  liquid  at  the  ileo-ccecal  valve  as  ia  the  duodenum,  i.e. 
the  eifect  of  ahsorption  as  regards  water  is  entirely  neutraUsed. 
The  watery  excretions,  along  with  a  smaU  quantity  of  sohds 
and  gases,  are  separated  partly  by  osmosis  fi-om  the  vessels, 
partly  by  the  glands,  the  latter  furnishing  the  succus  entericus. 
The  activity  of  the  glands  is  doubtless  dependent  upon  many 
influences  connected  with  their  vessels  and  nerves,  and  with 
the  quaUty  of  the  blood,  which  are  stiU  imperfectly  understood. 

The  transit  of  the  contents  of  bowels  is  effected  by  peri- 
stalsis The  muscular  coat  is  innervated  by  the  vagus  and 
Bplanchnics,  the  former  increasing  peristalsis,  the  latter  tending 
to  restrain  or  inhibit  it,  just  as  the  vagus  inhibits  the  heart 
Whilst  the  intestine  is  connected  by  these  means  with  the  cord 
and  brain,  its  movements  are  chiefly  automatic  and  determined 
bv  Auerbach's  and  Meissner's  plexuses.  The  state  of  tension  of 
the  waU  the  internal  pressure  of  f  a;ces  and  gas,  is  the  ordinaiy 
stimulus  of  this  mechanism;  but  the  nerves  or  muscles,  or 
both,  are  also  stimulated  by  the  bile ;  and  may  be  either  excited 
or  depressed  by  many  substances  introduced  thi-ough  the  blood, 
as  we  shall  see  under  the  next  head,  as  weU  as  (inversely)  by 
the  amount  of  blood  supplied  to  them.  In  defcecation  the  wiU 
comes  to  the  assistance  of  the  automatic  intestinal  movements, 
and  effects  evacuation  of  the  bowels 

General  effects  of  evacuation  of  the  Ws.- The  effects  of 
evacuation  of  the  bowels  are  by  no  means  P^'fly^of  • 
the  contraiT,  the  whole  system  is  influenced  by  this  act,  to  no 
earexteni  it  -  true,  uider  normal  cixcum^tances^  very 
markedly  when  it  amounts  to  actual  pux-gatiom  J^^n  the 
bowels  are  very  fi-eely  moved,  a  certain  amount  ot  water  is 
£ctly  or  iLtoectly  removed  from  the  cixculation.  Bile  is 
S  out  of  the  bowel,  and  the  Uver  _  indirect  y  b  nn^Jted. 
artain  sohds  and  gases  excreted  by  the  intestinal  waU,  that  is, 
SvTxcrementitious  substances,  are  thrown  out  of  the  system 
The  circuMion  in  the  abdomen  is  distui-bed :  the  vessels  are 
leheved  from  ?he  pressui-e  of  the  faeces;  the  blood  flows  more 
freely  foomThe  arteries  through  the  portal  system  and  hver 
St  the  volume  of  blood  in  the  P^^f  system  and  hver^s 

rerSJer^^aiUrinT^^^^^^^^^ 

L  tie  systemic  arteries  faUs;  the  cerebral  cri-cnlation 

may  ue  u  c  ,  circulation  is  increased ,  and  tlie 
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readily  induced  after  purgation,  unless  the  quantity  of  water 
drained  off  by  the  bowel  have  been  excessive. 

II.  Pharmacodynamics. 

The  means  of  acting  physiologically  upon  the  intestine 
which  are  at  our  command  are  of  a  much  more  artificial  kind 
than  any  we  have  yet  encountered,  and  introduce  us  to  a  large 
number  of  medicinal  substances. 

1.  Food.  The  influence  of  the  food  is  felt  in  the  bowels,  and 
affords  us  a  ready  means  of  acting  upon  them.  Many  kinds  of 
food  increase  the  action  of  the  bowels,  notably  coarse,  indiges- 
tible articles  of  diet,  such  as  the  husk  of  cereals  made  into 
"  brown  brijad  "  and  "  whole-meal  "  ;  green  vegetables  ;  oils ; 
fruits,  fi-esh  or  preserved,  which  contain  abimdant  salts  and 
sugars ;  soups,  broths,  and  other  preparations  of  meat ;  eggs ; 
ale  and  beer ;  tea  and  coffee,  when  properly  prepared ;  and 
water  taken  at  bed-time,  or  in  the  early  morning  before  break- 
fast. On  the  contrary,  cold  articles  of  food,  milk,  spirits,  red 
wines,  and  tea  and  coffee  made  strong  and  badly,  are  'con- 
stipating in  theii-  effects.  Perfect  digestion  in  the  mouth, 
stomach,  and  duodenum,  is  one  of  the  most  powerful  means  oi' 
preserving  or  restoring  the  natural  action  of  the  bowels. 

We  now  pass  from  these  natural  means  of  acting  upon  the 
bowels,  to  others  of  a  distinctly  medicinal  character." 

2.  Measures  which  act  upon  the  intestinal  Blood-vessels  ■ 
IDrasttcs  ;  Astringents;  Constringents.~A  number  of  substances 
distm-b  transudation  by  acting  upon  the  blood-vessels  in  the 
intestinal  walls. 

a  Drastics.— These  cause  the  vessels  to  dilate,  and  retard  the 
blood  current,  so  that  the  fluid  and  part  even  of  the  solid 
constituents  of  the  blood  escape  into  the  waUs  and  cavity  of  the 
bowel.  In  other  words,  they  establish  an  inflammation  of  the 
mucosa,  somewhat  resembling  a  common  "  cold  "  in  the  nose 
ihe  result  IS  similar  in  the  two  cases:  there  is  a  profuse 
discharge  fi-om  the  mucous  membrane,  of  the  watery  part  of 
the  blood,  with  a  certain  amount  of  solid  elements,  constituting 
a  catarrh  "  and  producing  in  the  case  of  the  bowel  a  verl 
hquid  stool.  The  drugs  which  act  in  this  way  are  obviously 
powerful  or  even  dangerous,  and  comprise  chiefly  Croton  OU 
Jilatenum,  Gamboge,  and  Colocynth.  They  constitute  a  group  of 
purgati  ves  Imown  as  drastics  {Spdco,  I  act)  or  drastic  cathartics. 

t>.  Intestinal  Astringents.— O^^ose^  to  these  measures  we 
possess  certain  substances  which  contract  the  waUs  of  the 
mtestmal  vessels  reduce  the  quantity  of  watery  exudation,  pre- 
vent the  escape  of  solid  elements,  and  thus  diminish  the  Uqiditv 
01  the  faeces.    Such  substances,  include  Load,  Silver,  and  the 
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Diluted  Mineral  Acid,  and  constitute  the  first  group  of  Intes- 
tinal astringents,  called  intestinal  vascular  astringents. 

c.  Intestinal  Constringents.—The.  substances  thus  named 
possess  the  property  of  coagulating  or  otherwise  condensing 
the  gelatiniform  and  albuminous  tissue  supporting  the  small 
vessels  of  the  mucosa,  increasing  its  compactness,  diminishing  the 
fi-eedom  of  the  circulation,  and  thus  reducing  the  amount  of 
exudation  through  the  vessel  walls.  Intestinal  Constringents 
are  a  very  large  group,  including  Persalts  of  Iron,  Alum, 
Sulphate  of  Copper,  Oxide  of  Zinc,  Tannin,  and  the  numerous 
vegetable  products  which  yield  it  or  some  of  its  modifications, 
such  as  Catechu,  Kino,  Ki-ameria,  and  Cinnamon. 

3.  Measures  which  influence  Absorption  and  Excretion. — a. 
Saline  Purgatives.— Gwi&in  salts  possess  the  property  of  greatly 
disturbing  the  process  of  osmosis  in  the  intestinal  waU,  such  as 
the  Sulphates  of  Magnesia,  Soda,  and  Potash;  Phosphate  of 
Soda  •  Tartrate,  and  Acid  Tartrate  of  Potash ;  and  the  Tartrate 
of  Soda  and  Potash.  These  produce  two  effects,  namely,  fast, 
increased  flow  of  water  from  the  intestinal  vessels  mto 
the  cavity  of  the  bowel,  and  consequently  increased  liqmdity 
of  the  stools:  and  secondly,  a  flow  of  the  salts  .with  a 
certain  amount  of  water,  from  the  cavity  of  the  bowel  into  the 
blood-vessels,  whence  it  is  partly  carried  away  into  the  general 
circulation,  and  partly  again  excreted  into  the  bowel  by  the  in- 
testinal glands,  once  more  to  be  absorbed.  The  result  is  an 
abundant  Uquid  stool ;  in  the  case  of  Acid  Tarti-ate  of  Potash,  or 
very  large  doses  of  the  other  salts,  almost  entu-ely  watery. 
The  precise  way  in  wHch  these  effects  are  produced  by  sahne 
substances  is  still  obscure.  They  appear  to  be  due  m  pa^^  to 
the  difference  in  specific  gravity  between  the  watery  materials 
in  the  bowel  and  the  Uquor  sanguinis,  m  part  to  some  specific 
act  on  of  the  salts  upon  the  structures  of  he  waUs  through 
which  they  pass,  depending  on  their  chemical  constitution  and 
Xcting  .^alysis.  According  to  some  authorities,  sahne  purga- 
tives act  in  a  measure  by  stimulating  peristalsis  _ 

These  salts  furnish  L  with  a  ready  ^^eans  of  increasing  the 
linuidity  of  the  motions  and  the  frequency  of  the  stools,  and 
comtTtute  the  group  called  saline  purgatives,  the  most  powerful 
of  which  are  caUed  hydragogm  sahnes.  /^thm 
Saline  Astringents.-A  sufficient  amount  of  salts,  and  (within 
broad  Cat)  a  particular  strength  of  solution,  are  required  to 

We  do  not  use  this  group  of  measures  therapeutically. 


Nervo-Muscular  Stimulants.  429 


4.  Measures  which  influence  the  Intestinal  Glands. — a.  The 
secretions  of  the  intestinal  glands  are  moderately  increased  hy 
Jlerom-ial  preparations ;  greatly  increased  by  Croton  Oil, 
Elaterium,  Colocjmth,  Jalap,  Scammony,  and  PodophyUin, 
which  no  doubt  act  also  upon  the  vessels  and  muscles.  Jalap 
and  Scammony  require  to  he  dissolved  in  the  bile.  We 
have  just  seen  that  the  saline  purgatives  are  also  glandular 
stimulants,  being  no  sooner  absorbed  than  they  ai-e  again 
excreted.  This  class  of  pm-gatives  may  be  called  cathartics 
(KaBaipo),  I  cleanse) ;  such  of  them  as  produce  very  watery 
motions,  hydrag'og'ue  cathartics. 

b.  Opium,  Lead,  and  Lime  dii'ectly  diminish  the  intestinal 
secretions  and  promote  constipation.  AlkaUes,  Alkaline  Earths 
and  their  Carbonates  interfere  with  the  acidity  of  the  chyme 
when  given  in  full  doses,  and  thus  indirectly  arrest  the  intes- 
tmal  secretions;  whilst,  by  conversion  into  sulphates  in  the 
bowel,  they  may  become  active  pm-gatives.  Thus  certain  saline 
substances  may  not  only  be  purgative  in  more  than  one  way, 
but  may  even  be  purgative  and  astringent  at  the  same  time ; 
the  one  efiect  or  the  other  occurring  according  to  the  dose,  the 
patient,  and  other  cLrcmnstances  which  are  often  obscm-e. 

5.  3Ieasures  which  influence  the  Nervo-mtiscular  Structures.  

Many  of  the  materiaB  medicaa  influence  the  bowels  thi-ough 
the  muscular  coat,  the  nerves,  or  both.  Thus  di-astics  excite 
mtestmal  peristalsis  and  griping  even  before  they  have  left  the 
stomach,  as  is  seen  in  Croton  Oil.  Saline  pm-gatives  are 
beheved  to  have  the  same  eSect.  It  is  practicaUy  convenient 
to  arrange  m  a  special  class  those  substances  which  act  entirely 
or  chiefly  upon  the  intestinal  muscles. 

a.  Nervo-muscular  Stimulants.  —  These  include  Ehubarb 
Senna,  Aloes  Castor  OH,  Sulphur,  Sugars,  Nux  Vomica,  Eham- 
nus  Frang^a,  Cascara  Sagrada,  and  BeUadonna,  and  many 
others.  They  are  best  given  with  cai-minatives,  to  prevent  the 
mtestinal  pam  caused  by  excessive  or  spasmodic  muscular  con- 
teaction,  popiilarly  known  as  "griping,"  which  they  readily 
induce  BeUadonna  appears  to  act  in  a  different  way  fi-om 
the  others,  by  removing  the  inhibition  of  the  splanchnic;  and 
\  "^^^^  °*        muBde^.    The  stool  wMch 

ioUows  the  action  of  a  muscular  stimulant  is  much  less  watery 
rb?pfl        produced  by  saHne  or  cathartic  purgatives,  being 
f^'  ordinary  contents  of  the  smaU  bowel  hurried  down, 
t^  rb-i  \  ™^    %  ™  ^^""^^  "^"^^^^  the  same  reason 

r?rn„  'I  ?u   ^^"^  circulation,  liver,  the  general 

cu-culation,  and  the  system  as  a  whole,  is  less  niarked  The 
nervo-musciaar  pui-gatives  are  commonly  known  as  simple 
purgatives;  and  the  mildest  of  them,  such  as  Castor  oTund 
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Sulphur,  Figs  and  the  lite,  are  classed  by  themselves  as 
aperients  [aperio,  I  open),  or  laxatives  (laxo,  I  loose),  as  mduc- 
inK  a  simple  opening  or  relaxation  of  the  bowels. 

b  Nervo-muscular  Intestinal  Sedatives.— T}ib  drugs  which 
arrest  the  movements  of  the  howel,  either  directly  or  through 
the  nerves,  include  Opium,  Moi-phia,  and  Lead,  which  dimmish 
peristalsis,  and  may  even  completely  paralyse  the  howel. 
Substances  wHch  form  a  protective  lining  on  the  niuco^a^ 
and  antacids  indirectly  produce  the  same  effect,  by  dimuush- 
ing  the  ii-ritation  of  the  contents.  Bismuth,  Chalk,  Lime 
and  Alkalies  act,  partly  at  least,  in  this  way.    AJl  aie 

^^^T^CMagogues.-¥o^oym^g  naturaUy  on  the  last  class  of 
pm-gatives  comes  a  group  which  act  indirectly  vil^n  the 
muscular  coat,  by  increasing  the  flow  of  its  natui-al  stunulant, 
the  bUe  These  substances  are  known  as  cholagogues  (xo^^i, 
bile  and  avo,,  I  cause  to  flow).  As  will  be  explained  m  the  next 
SapSSe^  either  act  directly  upon  the  J-^^,  ^^Mt 
bladder-direct  cholagogues  ;  or  sweep  out  of  the  body  what 
bile  is  Iv^g  in  the  intestine,  and  thus  mdu-ectly  stmiulate  a 
fresh  seSon-indirect  cholagogues  Direct  cholagogues 
may  be  iUustrated  by  Podophyllin  Ehubarb,  and  Sulphate^ 
Soda  •  indirect  cholagogues  are  chiefly  Mercurials.  It  will 
£  observed  that  chola|ogues  and  pm-gatives  have  complex 

■nafiiral  intestinal  stimulant.  » 

We  do  not  deliberately  employ  anticholagogue  measures,  for 
checking  the  flow  of  bile.    Opium  possesses  this  action. 

-r  ni^miita  iivhui,  I  inject).  Many  of  the  remedies  just 
mentirerrfay  braSiWrid  b^  enema,  that  is,  injected  m^o 
X  rectam  (1)  Food,  such  as  beef  tea,  eggs,  gruel,  fnd  nulk^  and 
ScXi^tiiints,  onstitutenu^^^^^^^^ 

(2)  Litestinal  stimulants  "^7.  §^,^"5,^ Enemata  of 
chiefly  Castor  Oil,  Olive  Oil,  .^^-i.  Jt,°*7opii  is  a  most 
Aloes'^and  Sulphate  of  Magnesia^  JS^n  Solutions  of 
valuable  sedative  and  astnngent  prepa^^^^^ 
Sulphate  of  Zmc  or  Copper,  fJ^^^^J"-  ""^^^^^  Tabaci  is 
De^ctum  ^^r"'' fnoweS  depresSt  enema.  The 
now  very  rarely  used  as  a  ^^'^'^.y^^^^^^i^  enemata. 
rectum  may  be  f^^^^^^'^l^T^^TJZr,  and  thin  gruel. 
-.tchnirthTScelS  =l2  the  parts.    Besides  these 
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we  possess  anthelmintic  enemata,  which  remove  worms,  such 
as  the  Enema  Terebinthinte,  Enema  Aloes,  and  an  enema  of 
bitter  infusions,  or  salt  and  water.  Ice-cold  water  may  be 
injected  into  the  rectum  as  an  antipyretic  enema,  i.e.  to  reduce 
the  temperatui-e,  and  as  a  styptic  enema  La  hcBmorrhage. 

III.  Pathological  Eelations. 
As  far  as  our  present  pm-pose  is  concerned,  the  disturbances 
of  the  intestine,  independently  of  its  digestive  function,  which 
has  been  already  discussed,  are  chiefly  two,  namely :  excessive 
action,  the  striking  phenomenon  of  which  is  diarrhaia,  and 
defective  action,  characterised  by  constipation. 
_     1.  Excessive  Intestinal  ^c<io«.— Diarrhoea,  as  we  have  seen 
IS  generally  referable  to  gastric  or  duodenal  dyspepsia.  The' 
ultimate  cause  is  most  commonly  improper  food,  including  the 
vaiious  initant  substances  which  may  be  admitted  along  with 
It,  such  as  unwholesome  diinks,  the  organisms  of  putrefaction 
and  the  poisons  of  typhoid  fever,  dysentery,  and  cholera. 
Irritant  poisons  have  the  same  effect.    Certain  intestinal  ini- 
tants  are  generated  in  the  body  itseK,  such  as  urea,  the  poison 
of  gout  (chiefly  unc  acid),  and  the  poison  of  pyfemia.  Nervous 
disturbances  may  produce  diarrhoea,  for  example,  anxiety  and 
fear.    Disorders  of  the  general  and  abdominal  circulation  are 
frequently  attended  by  a  watery  flow  or  flux  from  the  bowels 
as  m  diseases  of  the  liver  and  heart,  or  as  the  result  of  chiu' 
i^astly  may  be  mentioned  organic  disease  of  the  intestines! 
ihe  student  must  carefuUy  note  that  diarrhcea,  althouffh  of 
muchunportance  in  itself  and  as  a  cause  of  fui-ther  disorder  is 
vS^nJ^St^:  condition  on  which  it  depends 

be  tSen  °*  t'^^  intestines  must 

be  taken  here  certam  conditions,  such  as  hernia,  peritonitis  and 

?hf  SesTinf  t  ^  f'""  '""^  P^"^^^!*-  movement  of 

beLu^e  WblJ^T^"'  ^"^'^       considered  excessive 

S;     f  dangerous,  and  m  which  paralysis  of  the 

mtestine  for  the  time  being  is  urgently  required. 

inrita>^m;  ^f'!^^  constipation  is  generally  due  to  loss  of 

^YcK,Vt    T.r"  iiervo-muscular  structures  rom 

very  chromcity  of  the  state  and  neglect  of  regular  def^ecation^ 
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to  imi^ainnent  of  the  general  health  by  sedentaiy  occupationa, 
foul  air,  etc. ;  to  a  variety  of  obscui-e  causes,  commonly  refen-ed 
to  as  locality,  and  change  of  habits;  and  to  certain  organic 
diseases  of  the  bowel.  The  most  severe  and  obstinate  cases  of 
constipation  are  caused  by  paralysis  of  the  bowel  in  disease  of 
the  spinal  cord  and  lead-poisoning.  Although  constipation, 
like  diarrhcea,  is  but  a  symptom,  and  must  be  treated  as  such, 
its  unfavoui-able  effects  on  digestion,  sanguification,  and  the 
functions  generally,  are  almost  endless. 

Along  with  constipation  must  be  considered  a  class  of  cases 
where  disease  of  the  digestive  organs,  liver,  heart,  lungs,  general 
circulation,  brain,  blood,  or  Iddneys,  demands  free  evacuation  of 
the  bowels,  and,  it  may  be,  even  a  hydi-agogue  or  cathartic 
action,  chiefly  as  a  means  of  unloading  the  circulation  or  of 
evacuating  excrementitious  substances.  Frequent  reference 
wiU  be  made  to  this  application  of  purgation  under  the  several 
organs  in  the  following  chapters. 

IV.  Natttral  Eecovery. 
Dian-hoea  is  a  stariking  instance  of  the  fii-st  _  method  of 
natural  recovery — by  removal  of  the  cause.  By  this  means  not 
only  is  the  bowel  purged  of  irritant  matters,  but  constipation 
may  be  natm-aUy  relieved  by  a  spontaneous  dian-hoea  produced 
by  the  irritant  effect  of  the  retained  fsces.  Both  diarrhoea 
and  constipation,  if  left  entirely  to  themselves,  may  spon- 
taneously cease,  and  the  normal  action  of  the  bowels  return 
Therapeutical  assistance  is,  however,  constantly  valuable,_  and 
fi-equently  essential.  Thus  the  diaiThcea  of  infants  may  qmckly 
end  in  fatal  exhaustion,  and  atony  of  the  gut  maybe  the  result 
of  neglected  constipation. 

V.  Thebapetjtics. 
1  Excessive  Intestinal  Activity  ;  Treatment  of  Biarrlma.— 
Thfe  treatment  of  diarrhoea  should  begin,  if  possible,  with  <Ac 
removal  of  its  cause.  If  this  is  being  accomphshed  by  the 
bowel  itself,  we  must  encoui-age  intestinal  actmty  for  a  time 
bv  such  pm-gatives  as  Castor  Oil,  Rhubarb,  CaLomel,  Magnesia, 
and  Senna  The  first  two  di-ugs  are  specially  valuable,  as  they 
also  possess  an  astringent  action,  which  comes  into  force  after 
the  purgation.  On  the  same  principle,  dian-hoea  from  hepatic 
or  renal  disorder  or  disease,  is  rationaUy  ti'eated  by  non- 
interference or  even  by  a  judicious  increase  of  elimination  by 
the  bowel,  hepatic  and  renal  stimulants  being  also  combined  ; 
that  is,  by  the  use  of  a  purgative  which  is  partly  cholagogue, 
foUowed  by  a  diurotic-a  mercurial  pill  supplemented  by  a 
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SeidHtz  powder.  Again,  diarrlioea  due  to  acidity  in  the  duo- 
denum IS  rationaUy  treated  by  an  alkaH  or  alkaline  earth  such 
as  I.une-water,  Chalk,  and  Bicarbonate  of  Soda— a  hig-hlv 
Buccesslul  method  in  the  intestinal  dyspepsia  of  infants  If 
the  cause  cannot  be  removed,  its  effects  may  be  physically' nre- 
vented  by  coating  the  sui-face  of  the  bowel  witli  Bismuth 

io  counteraet  the  irritant  influence,  astrino^ent  measui-es 
must  be  employed;  and  the  two  kinds  of ' astrino^ents  in  genera 
use  for  this  pm-pose  are  the  constringents  and  the  nervo-muscular 

CM  '      7?'°  ^^""^  ^^'''■^  i«         to  choose,  such  as 

S  nllv  'n  K  °'        Ki-'-^'^^-ia-    With  the  constringent  there  i 
usually  combined  some  preparation  of  opium  as  a  nervo-muscular 
sedative,  m  the  form  of  Dover's  Powder  Kinn  nt,- 
or  Compound  Opium  Powder,  wHch  Se  pZ,'  SixJs^iTe 
peristaltic  movements,  check  the  secretions,  aAd^^st  tha 

case  of  diarrhoea  demandmg  immediate  arrest,  to  combine  k 

W^TpT'"''  °*  "P^T-  ^^"^^  ^-^"^  the  othe^ruls 

ffnnl  .      r      ^  *°  understand  the  use  of  the  i^tes 

of  tbp  h      f  ^'-e^spociaUy  mdicated  in  inflammatory  conSs 
of  the  bowel,  such  as  accompany  ulceration  in  tvnbnid 

riiarorZrX^rbi"^^^^^^^^ 

diarrhea,  Ld  th  flux  of  ur'p™'  ^^r^  ^^^'^i^ 
checked)',  can  be  safely 

indtI£n::^>^Vhuscontw^^^^ 

regarded  as  of  equal  imporSLe%Sb  '  '"r  '^'V'^^-  must  be 
The  food  must  be  eSv  flu,vrl  medicinal  treatment, 
chiefly  of  broths  and  S  ^  The^^  ^  '^^^  ^^^^  consist 

pared,  without  fat  orse^soninl       ,  ^'^  carefully  pre- 

must  be  in  a  form  whi^h  wTu  f.'ot"   •  f^'^ 
curd-itselfasoiu-ce  of  iuteSnWI  ^'^'^  ^  \^'F  '^^igestible 
efPervescing  alkaline  1  ers  01  iL  ""T™'"  '        ^^^^^"^  ^^th 
with  some  kind  of'  storch       r  '"^""i  ™xed 

must  be  used  withlution  '  Ic  ^s^\rblTr'  t"v^-"« 
2  c  8  means  of  relieving 


434   Materia  Medic  a  and  Therapeutics. 

thirst,  or  sips  of  toast-water;  di-aughts  of  aU  kinds  must  te 
avoided.  Stimulants  may  be  required  by  the  aged  by  mfants, 
and  in  all  cases  of  protracted  diarrhoea,  brandy  and  port  wine 
being  the  most  suitable  forms.       ^,    ^     . ,.  rp, 

i  Deficient  Intestinal  Action:  The  Use  of  Furgattves.-TtiB 
treatment  of  constipation  consists  chiefly  in  careful  regulation 
of  the  diet,  wUch  should  include  frmts,  green  vegetables,  meats, 
and  "  whoie  "  brown  bread,  whilst  milk  and  strong  tea  are  to 
be  avoided.  As  a  rule,  however,  its  chronic  "habitual  foi-m 
calls  for  active  interference.  ,  j;  t  i„ 

In  the  treatment  of  constipation,  the  cause  must  first  be 
removed  if  it  can  be  discovered.  The  diet  digestion,  and  hver 
must  be  regulated,  and  sufficient  muscular  exercise,  mental 
T-plnYntion  and  other  hygienic  provisions  ensured. 
"'  HaSafconstipatiof  being  generaUy  referable  to  torpMy 
of  the  muscular  coat,  will  be  rationaUy  treated  by  the  adrnmis- 
Ltion  of  nervo-muscular  stimulants.  But  these  must  be 
preceded  by  a  free  evacuation,  since  the  tone  of  the  intestinal 
waU  cannot  be  restored  until  over-distension  has  been  removed 
For  this  purpose  a  more  powerful  pm-gative  must  be  given  at 
irst  Colocynth  and  Blue  Pill,  foUowed  by  a  sahne  to 

SoroSy  empty  the  gut;  and  this  practice  will  be  repeated 
Sh  Xantage  e^very  few  weeks  for  a  time    A  -g^daj: 

tice  must  not  bo  conunutu  il.  of  nervo-musculat 

compound  Liquorice  Powder. 
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entu-e  lengh  offeltl ^'u  tracuaid'^o'  "^r^^*' 
Croton  Oil  is  reauirpd         a  1!  '^^'^^^^ted     Sometimes  even 

obtain  some  or  aU  of  the  oZr  Pflt.7=L       ^-  "^'^'^r  ^ 

.  .vhicli  we  have  ali-eady  studied  t\  °°°-''"^^''f  ^e  evacuation, 
comes  to  be  what  de7rL  of  activit^o/'^^^^^  '1"'^'"°°  tl^^n 
The  activity  of  a  pur|ItTve  ir,«  v  )I^  ^r*  Pmyation  is  desirable. 

its  effect,  b^  the  St'^fTetrc  ^ons  t  fb^  '''^'''^  °* 
■(vater  m  the  stools  and  bv  tho  .i„         ^      '  amount  of 

ance  which  it  produces  twV  ^.f'  °*  constitutional  disturb- 
with  each  other  '  ^«    ''•^e,  varying  directly 

S^^^^  tl^-^  reck^tion  of 

^vith  enlarged  hfart  X'  f-^^'      ^'"^'^'^^'i^  lia?morrha-e 

further  advantage  of  S' TeS  ^^'^'^^^s  the 

unconscious  patient.  WheTthe  nort.l  =  ^  acbnmistered  to  an 
vems  are  ovUaded,  and  tL Yf  .Te\^"">  ^^^^^^ 
their  way  out  of  the  vessels  so  as  to  mLf -f  ^I'^^^ood  are  finding 
cathartics  ana  salines  are  | ven  to  b  n  f°^7'  ^'y*'"^"^"^ 

from  the  bowel,  and  thus  reUe've  thp  p;,  ^  ^  °^  ^^ter 

form  of  the  Compound  Powder  cloS  ^*'?-  "^''^^'^P  ^  ^^^^ 
of  all-Elaterium,  are  cZL^nl v  !^  ,  '  ^^'^-^ost  powerful 
Scammony.  Frequent  saSTSLb^^^T."^'  frequently 
purgative  pill,  have  the  SSe  e£  1,^ ''^ft'^r  a 
&oda  and  Magnesia,  Cream  S  Tartar  aSr  '       Sulphates  of 

the  commencement  of  ilit      I'  ^  ^ochoUe  salt, 
acute  bronchitis  or  loctf  1        ""f  for  instance, 

and  relieve  the  liver,  hear  vascJlnr  L  ^mload  the  bowel 
y  means  of  a  simple  ^^l^^^L  r"?'  ''^^^  ^'espiration, 

cyamus  pill,  with  or  wi  hout  P.ln    ?  ^olocynth  and  Hyos^ 
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daily  women,  may  call  for  a  course  oi  treatment  by  aperient 
mineral  waters,  usually  containing  Sulphates  of  Soda  and 
Magnesia,  at  some  wateiing  place,  or  systematically  at  home. 

Contra-indications  and  abuses  of  purgatives.  —  Puigatives 
must  be  used  with  special  caution  in  delicate  subjects,  such  as 
infants  and  the  aged  ;  in  persons  weakened  by  disease ;  in  inflamed 
tilcerated  conditions  of  the  bowels ;  when  there  is  a  tendency 
to  haemorrhoids  and  other  affections  of  the  rectum  ;  in  preg- 
nancy, and  during  menstruation.  In  such  subjects  and  condi- 
tions, constipation  should  be  relieved  if  possible  by  enemata  or 
mild 'aperients,  such  as  Castor  Oil,  Sulphur,  Senna,  and  dietetic 
laxatives.  Aged  persons  do  not  bear  saline  pui-gatives  well 
unless  they  be  given  warm  or  combined  with  a  carminative. 
The  evil  effects  of  the  habitual  use  of  pui-gatives  has  been 
aheady  referred  to. 

Antlielmiiitics. — In  connection  with  the  remediee 
directed  to  the  intestine,  must  be  discussed  the  anthelmintics 
{avT\,  against,  and  'iXtuvs,  a  wonn),  or  medicines  which  expel  or 
kiU  woi-ms.  These  belong  to  two  classes,  namely  (1)  vermi- 
fuges which  simply  expel  the  parasites  {vermis,  a  woi-m,  and 
funo  I  drive  out) ;  and  (2)  vermicides,  which  destroy  them 
(vermis,  a  worm,  and  ccedo,  I  kill).  The  vermifuges  belong  to 
the  cathartic  pui-gatives,  such  as  Scammony  and  Jalap:  they 
may  be  given  either  alone,  combined  with,  or  several  hours 
after  a  dose  of  a  vei-micide.  The  principal  vermicides  are 
Male-Fem,  Turpentine,  Kamala,  Kusso,  Pomegranate  Eoot,  and 
Ai-eca,  Santonica  and  Santonin.  The  last  named  drugs  act 
BpeciaUy  on  the  lumbicus,  the  others  kill  the  tape-worm.  Ihe 
thi-ead-worm  (oxyuris)  which  infests  the  rectum  is  best  reached 
bv  anthelmintic  enemata  of  Turpentine,  Aloes,  or  Salt  and 
water,  preceded  by  injections  of  a  bitter  infusion  such  as 
Calumba  or  Quassia,  with  or  without  ii-on,  to  remove  the  mucus 
in  which  they  flourish. 

Anthelmintics.   


Vermiftjses. 

Yeemicides.  ! 

IMDIEECT  ANTHELMmTICS, 

Jalapa 

tjcainmonium 
Camloogia 

Filix  Mas 

t-antoniinim 

01.  Terebintliinse 

Kusso 

Quassia 
Calumba 
Persalts  of  Iron 
Sodii  Chloridum 

Spigelia 

Kaiiiala 

Areca 

Granati  Eadix 

Substances  Acting  on  the  Intestines. 
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CHAPTEE  Mil. 

THE  LIVEU. 

'I.  Physioloqical  Eelations. 
The  substances  whicli  enter  the  liver  thi-ougli  the  portal  yein 
consist  o±  the  products  of  digestion  in  the  widest  sense,  namlly 
proteids  mcluding  leucin  and  tyr-osin,  sugars,  salts  a  Trace 
of  fat,  and  abundant  water.  When  we  parted  ^th  th^  proteid^ 
in  the  duodenum,  they  were  in  the  fonn  of  peptones  ;  when  w^ 
meet  with  them  again  in  the  vena  porta,,  they  have  heel  terns! 

ot  absoiption.    The  sugars  enter  the  liver  partly  unchano-ed 
par  ly  perhaps  as  derivatives-lactic  and  butjo-ic  acid  The 
proteids,  sugars,  water,  salt,  etc.,  ^vill  obviously  be  poiu-ed 
into  the  hvor  very  abundantly  dminn- dio-estion     At  +W 
W  there  enters  the  Hver  thr.^ugh  t'he  t^S"  artery  fsVpX 

fj^l  .^^^  ^.PP'-'^'''  *°  precariously  Hmitcd,  if  we  mav 
judge  by  the  size  of  the  vessel.    In  the  nresenre  c^\wJt^^7 

glycogen  has  a  less  simple  history.    It  accLulaTof 'in  X 

into  some  kind  of  suo-n,.  •  f  iL  °  is  giaduaUy  re-converted 
iydi-ated  vSinf  with    hV  f  material. 

,   wnn  etterent  and    (presumably)  afferent 


nerves. 


notelTftK^utrfsl  *° 
liavingLtered  tl?  b  we  ^anrS^^^ 
entii-ely  evacuated  by  the  f^ce      On  ""^J^"' 
portant  constituents,  the  biharv  ,Su  .    °°^*^/^y'  ^^f  ^o«tim- 
bowel  and  canied  back  to  th^  K       '       ^e-absorbed  fi-om  the- 
reach  the  bowel    SuVthfbile  r'';'S''™/°       ^^^'^^cd  and- 
comprised  by  the  bHe  ducts  and        n        ^T^"  ^  ^ 
the  portal  vein  bladder,  the  intestine,  an^ . 
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II.  Phahmacodynamics. 


Although  the  liver  is  apparently  so  inaccessihle,  wo  have 
great  control  over  the  influences  under  which  its  multLEorm 
activity  is  displayed. 

(1)  By  means  of  the  food  we  can  completely  interrupt 
the  hepatic  functions,  or  interfere  with  them  at  our  pleasure. 
The  amount  of  m-ea,  the  secretion  of  hile,  the  proportion  of 
store  glycogen  in  the  liver,  may  be  modified  dii-ectly,  within 
certain  limits,  by  the  amount  of  food  allowed;  and  the  urea 
and  glycogen  may  be  respectively  made  to  vary  with  the 
relative  proportion  of  nitrogenous  and  amylaceous  constituents 
in  the  diet.  The  supply  of  oxygen  which  reaches  the  liver 
by  means  of  bodily  exercise,  is  equally  under  our  conti-ol. 
The  larger  the  vokiine  of  oxygen  entering  the  liver,  the  more 
ready  and  complete  will  be  the  subtle  processes  of  chemical 
composition  and  decomposition  within  it.  We  thus  come  to 
appreciate  a  fact  of  the  first  importance— that  we  can  influence 
the  liver  through  the  medium  of  its  supply.  But  we  can  do  so 
in  another  way.  We  can  tap,  as  it  were,  the  channel  of  supply, 
the  portal  vein.  The  radicals  of  the  portal  vein  in  the  rectum 
(siiperior  hffimoiThoidal)  anastomose  with  the  vems  around 
the  anus,  and  leeches  appUed  to  this  part  will  dram  blood  fi-om 
the  portal  system,  and  thus  indii-ectly  from  the  Hver.  Closely 
alUed  to  bleeding  in  principle  is  hydi-agogue  purgation,  which 
diverts  a  quantity  of  water  fi-om  the  portal  radicles  m  the  in- 
testinal waU,  and  secures  its  evacuation.  _  ,  .  v 

(2)  The  liver  may  be  influenced  through  its  products,  by 
secui-ing  the  proper  disposal  of  the  urea,  bHe,  and  glycogen 
In  the  bodily  organs,  as  in  the  practical  arts,  the  rate  ot 
manufacture  cannot  be  maintained  unless  the  products  be  re- 
moved. We  have  seen,  in  the  stomach,  that  digestion  is 
arrested  by  accumulation  of  peptones  amongst  the  food,  in  tHe 
Uke  manner,  an  acc.umulation  of  m-ea,' of  bile,  or  of  glycogen, 
in  the  system,  interferes  with  the  hepatic  processes.  _  ISow,  as 
we  shail  afterwards  see,  we  can  increase  the  ehmmation  ot 
urea  by  the  kidney,  and  thus  indii'ectly  stimulate  the  hver. 
On  the  same  principle,  the  disposal  of  the  bile  furnishes  us 
5th  a  me^s  o^'  rousing  the  hepatic  fimctions.  This  brmgs  us 
to  consider  the  action  of  indii-ect  cholagogues.  , 

That  portion  of  the  cii-culation  of  the  bile  which  occurs  in 
the  intestine  is  thoroughly  under  oiu:  controh  We  can  sweep 
the  bowels  empty  of  its  contents;  and  with  these  the  bile, 
wMchTtherwise  would  have  been  re-absorbed,  is  expelled  from 
tte  body  The  portal  blood  and  liver  iu-e  thus  deprived  of 
material  in  which  the  biUary  salts  exist  ready  made,  namely. 
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their  own  products ;  and  the  hepatic  cells  are  di-iven  to  fresh 
secretion.  The  purgatives  which  sweep  away  the  old  bile, 
and  so  lead  to  the  production  of  new  bile,  are  called  in- 
direct cholagogues.  Mercm-ials  specially  act  upon  the  liver 
in  this  way. 

(3)  We  believe  that  we  can  modifj^  the  metabolic  processes 
in  the  liver  by  specific  hepatic  stimulants  and  depressants, 
irrespective  of  both  the  supply  and  the  products.  Thus,  Phos- 
phorus, Antimony,  and  Ai-senic,  increase  the  metabolic  activity 
of  the  liver,  causing  a  greater  production  of  m-ea,  and  the  last 
two  a  fi-ee  flow  of  bile.  Bicarbonate  of  Soda  and  Dilute 
Nitrohydi-ochloric  Acid  have  probably  the  same  effect  as 
regards  the  glycogen  and  the  bile.  Chloride  of  Ammonium 
remarkably  increases  the  amoimt  of  m-ea,  apparently  by  its  own 
decomposition,  but  still  probably  through  the  agency  of  the 
liver  cells.  Iron  increases  the  amount  of  m-ea.  Amyl  Nitrite 
stimulates  the  glycogenic  function.  On  the  other  hand,  there 
can  be  no  question  that  the  whole  process  of  hepatic  activity 
may  be  remarkably  reduced  by  means  of  Opium,  and  to  a  less 
degree  by  Quinia  and  Alcohol. 

_  The  direct  effect  of  certain  drugs  upon  the  secretion  of  bile 
IS  unquestionable.  PodophyUin,  Rhubarb,  Aloes,  Colocynth, 
Lolchiciun,  Jalap,  Scammony,  Ipecacuanha,  Sulphate  of  Soda, 
Phosphate  of  Soda,  and  Chloride  of  Ammonium,  Nitro- 
hydroohlonc  Acid,  and  (non-officinal)  Euonymin  and  Iridin 
stimulate  the  Hver  substance  and  increase  the  amount  of  bUe 
secreted,  and  are  therefore  direct  cholagogues.  Mercurials, 
including  Calomel,  as  weU  as  acids  and  such  substances  as 
Guaiacum,  Sarsaparilla,  etc.,  possibly  act  less  powerfully  as 
direct  hepatic  stimulants.  Opium  and  Morphia  reduce  the 
activity  of  the  secretion. 

ni.  Pathological  Eelations. 

T^'^.t'j-erapeutics  of  the  liver  wiU  be  best  illustrated  by  a 
study  of  the  treatment  of  its  fimctional  disorders.  The  comilon 

-^^Tf  f''^-^*  °*  ^^-^^  t°  f°^^d  iHhe 
tTe  wnSnrF  ^°  it  namely,  food  and  air,  and  especiaUy  in 
the  want  of  due  proportion  between  the  two.  Most  frequently 
i:rX.^v'l  °f /°°d-excess  of  rich  food,  especiaUy  o'f  m  at 
Xr  Wl  .if'''''^'''  "^r^-^  '"^'^^  P^'^^^y  iidigestioZ  On  the 
tiZit  k  1  '  nnperfect  oxygenation  of  the  blood 

suppbed  through  the  hepatic  artery,  i.e.  deficient  resniration 
and  circulation,  generally  referable'^to  sedentLj  or  luxm-fous 

m  vStUafeTbo?%  ""'.""'^^^'l^r  ''^^  confinement  to 

Ul-ventilated  hot  atmospheres.  Not  uncommonly  the  two  cksses 
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of  causes  are  comTDined,  as  is  ■well  seen  in  the  disorders  and  dis- 
eases of  the  liver  so  common  in  the  tropics. 

Another  way  in  which  disorders  of  the  liver  originate  is 
through  retention  of  the  products.  If  the  kidneys,  lungs,  or 
howels  are  inactive,  the  hver  will  he  blocked,  as  it  were,  by 
urea,  xuric  acid,  sugar,  and  bile  ;  and  hepatic  metabolism  will 
become  feeble.  This  condition  is  generally  referable  to  im- 
paired muscular  and  circulatory  activity ;  to  want  of  exercise, 
air  and  light,  which  beget  renal  and  intestinal  torpidity :  it 
is  the  disorder  of  town  life.  In  other  cases  debility  of  the  liver 
is  distinctly  inherited. 

In  whatever  way  induced,  derangement  of  the  liver  consists 
in  certain  disturbances  of  the  chemical  processes  within  it, 
which  manifest  themselves  by  altered  composition  of  the  ex- 
cretions and  many  well-marked  symptoms.  The  urine  con- 
tains an  excess  (rarely  a  deficiency)  of  m-ea,  an  excess  of  uric 
acid,  occasionally  sugar,  and  even  albuminous  bodies,  derived 
probably  from  the  Uver ;  whilst  its  reaction  is  distui-bed,  the 
colouring  matter  is  in  excess,  and  loucLn  and  tyi-osin  make  their 
appearance  in  it.  The  bile  is  altered  in  quantity  and  quality, 
giving  rise  to  diarrhoja  or  constipation  with  foul  pale  stools,  to 
inspissation  of  bile  in  the  ducts  and  gall  bladder,  and  the  f  oima- 
tion  of  gall  stones.  The  general  symptoms  of  biliary  disorder 
are  referable  to  the  cu-culation  in  the  blood  of  an  excessive 
amount  of  the  normal  products— urea,  mic  acid,  etc.,  and  of 
imperfectly  formed  products  allied  to  these.  Such  products  of 
disordered  metabolism,  though  differing  from  the  nonnal  only 
by  a  few  atoms,  or  in  the  arrangement  of  their  atoms,  may  bo 
highly  deleterious  in  theii-  action  on  the  body.  Entering  the 
blood  by  the  hepatic  veins,  they  distui-b  the  nervous  system,  and 
are  the  cause  of  the  sleepiness,  languor,  ii-ritabihty  of  temper, 
the  headache,  and  the  general  misery  and  melancholy,  so  familiar 
in  the  "  bilious."  They  enter  the  muscles  and  produce  aching, 
■weariness,  muscular  debility,  and  trembling.  Palpitation  and 
flushing  indicate  their  action  on  the  circulation,  whilst  the 
general  nutrition  also  suffers.  If  this  condition  persist,  certam 
chi-onic  states  of  the  system  are  induced,  which  ai-e  known  as 
ffout  and  Uthtcmia.  The  heai't  and  vessels  become  diseased, 
as  well  as  the  skin  and  joints.  Continued  distm-bance  of  the 
reaction  and  constitution  of  the  mine  leads  to  a  deposit  m  the 
ui-inarv  passages  of  some  of  its  salts  in  a  soUd  foim,  constitutmg 
gravel  or  calculus  ;  and  structui-al  disease  of  the  kidneys  may 

ultimately  result.  . 

Absorption  of  bile  into  the  blood  may  occur  m  these  cases, 
but  more  so  in  actual  plugging  of  tho  ducts,  which  leads  o 
jaundice.    In  either  case,  some  or  aU  oi  the  constituents  oi  the 
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bile  enter  the  blood,  circulate  -with  it,  colour  all  the  organs, 
and  ai-e  cast  out  in  the  various  secretions,  especially  the 
urine. 

Lastly,  the  glycogenic  function  of  the  liver  may  be  dis- 
ordered, and  sugar  make  its  appearance  in.  the  blood,  luine,  and 
all  the  tissues,  constituting  glycosuria  or  diabetes  mellitus. 
Excess  of  sugar-yielding  food  may  cause  this,  as  we  have  seen, 
but  well-marked  diabetes  is  generally  referable  to  derangement 
of  the  elaborate  nervous  and  chemical  processes  of  storing  and 
re-distributing  the  nutrient  elements  of  the  food  carried  on  in 
the  Uver.  Hunger  and  wasting  are  therefore  its  prominent 
symptoms,  and  thu-st  is  also  very  m-gent  from  the  diui-etio 
effect  of  the  sugar.  In  some  instances  diabetes  may  be  traced 
to  injury  or  disease  of  the  hepatic  ("  diabetic")  centre  in  the 
brain,  or  of  the  nervous  connections  between  it  and  the  liver. 

rv.  Natukai,  Eecovert. 
Disorder  of  the  liver  disappears  imder  favourable  circum- 
stances ;  that  is,  with  a  return  to  the  normal  influences.  Ee- 
covery  is  assisted,  on  the  one  hand,  by  temporary  abstinence 
from  food,  brought  about  by  loss  of  appetite,  or  even  loathing 
for  food ;  and,  on  the  other  hand,  by  excretion  of  the  morbid 
products.  Excess  of  bile  relieves  itself  natui-aUy  by  bihous 
diarrhoea.  Nature  requires  guidance,  however,  in  hepatic  dis- 
orders, for  the  languor,  depression,  and  muscular-  debility  which 
It  ongmates  tend  to  give  rise  to  fm-ther  indisposition  to  exercise, 
and  thus  to  an  aggravation  of  the  evU. 

V.  Therapeutics. 
Hepatic  disorder  can  only  be  prevented  by  taking  a  com- 
prehensive view  of  the  relation  of  the  Hver  to  the  organs  of 
digestion,  absorption,  blood-formation,  and  excretion  The 
income  m  the  way  of  food  and  aii-  must  be  thoroughly  super- 
vised. The  diet  must  be  definitely  ordered.  Perfect  digestion 
and  mtestinal  acti^ty  must  be  secui-ed.  In  many  cases  it  is 
found  that  when  this  has  been  done,  Httle  more  is  required. 
Abundant  bodily  exercise  must  be  recommended.    The  atmo- 

sS^fn^"  n  ?  "^T^^^      P^'^'  bright  as  possible, 

bedentary  or  lazy  habits  must  be  changed  for  wholesome  exer- 
c  se  m  the  open  air,  m  the  form  of  walking  or  riding.  In  the 
classof  cases  of  disordered  Uver  constantly  met  with  in  large 

hr^'n'^T*^'' TT^'^i?^         t^"^        ^'ot  dull  atmosphere  of 
he  workshop  and  dwelhng,  to  the  pure  air  of  the  parks  or  of 
the  country.    But  the  beneficial  effect  of  exercise  on  the  Uver  is 

It  wm  In  °f  admitted, 

it  will  also  be  evident  in  increased  activity  of  the  kidneys 
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skin,  and  bowels,  all  of  which  will  unburden  the  liver  hy 
hastening  the  removal  from  the  blood  of  metabolic  products. 

If  prophylaxis  fail,  and  disorder  be  actually  present,  imme- 
diate treatment  must  be  undertaken.  The  first  step  will  be  to 
remove,  if  possible,  the  causes  of  the  disorder.  A  careful  in- 
quiry into  the  habits  and  constitution  will  often  reveal  serious 
eiTOi-s  in  the  mode  of  living.  Those  must  be  reformed  as  has 
just  been  suggested.  Active  medicinal  treatment  must  be  begun 
at  the  same  time  ;  and  in  arranging  the  details  of  this,  several 
objects  may  be  combined.  A  brisk  purge  must  fii-st  be  em- 
ployed, so  as  to  sweep  the  intestine  of  imperfectly  digested  food, 
and  stimulate  its  absorptive,  excretory,  and  locomotive  func- 
tions. The  question  of  the  selection  of  a  purgative  introduces 
us  to  the  use  of  cholagogues.  Calomel  and  Colocynth,  Ehubarb 
and  Colocynth,  PodophyUin,  and  a  variety  of  aUred  purgatives 
and  cholagogues,  mentioned  in  the  second  section,  in  proper 
combination  with  cai'minatives,  are  in  constant  employment  for 
increasing  the  flow  of  bUe.  An  almost  invariable  practice  is  to 
follow  up  the  pui'gative  by  a  saline,  and  the  rationale  of  this 
plan  is  obvious.  The  Sulphate  of  Magnesia,  Sulphate  of  Soda, 
or  Tartrate  of  Potash  and  Soda  with  Tartrate  of  Soda  (Seidlitz 
powder),  not  only  complete  the  evacuation  and  stimulation  of  the 
bowel  and  the  cholagogue  effect,  but  their  hydi-agogue  influence 
(wdth  that  of  the  previous  purgative),  will  drain  a  certain  amoimt 
of  water  from  the  portal  vein,  and  thus  relieve  the  circulation 
•within  the  liver.  At  the  same  time  some  of  the  salts  will  be 
absorbed  into  the  blood  and  excreted  by  the  kidney,  which,  as 
■we  shall  aftei-wards  see,  they  powerfully  stimulate,  thus  opening 
the  second  great  channel  of  relief  to  the  hver — the  ui-inary  dis- 
charge. The  tartrates  pass  out  in  the  urine  as  alkaline 
carbonates,  and  by'  this  means  the  excess  of  uric  acid_  which 
may  have  threatened  or  had  actually  produced  gravel,  is  neu- 
traUsed  and  safely  conducted  from  the  body.  Altogether  the 
time-honoui-ed  Blue  Pill  and  Soidhtz  powder  are  a  combination 
•which  is  in  every  respect  scientifically  soimd,  although  probably 
of  pm-ely  empuical  origin.  In  ui-gent  cases  of  acute  hepatic 
disorder,  the  therapeutist  may  even  divert  part  of  the  blood- 
Bupply  by  tapping  the  portal  vein,  that  is,  by  appljong  leeches 
round  the  anus. 

An  attempt  may  next  be  made  to  act  upon  the  liver  directly  : 
to  rouse  its  metabolic  energy  by  one  of  the  specific  agents 
already  eniunerated.  Perhaps  the  best  of  these  in  acute 
hepatic  disorder  is  Bicarbonate  of  Soda,  given  between  meals 
in  some  of  the  combinations  suggested  in  chapter  iii.,  espe- 
cially -with  Ehubarb,  Senna,  or  Aloes.  In  more  chi-onic  cases, 
Chloride  of   Ammonium  or  Ai-senic  often  proves  of  great 
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service  given  immediately  after  meals,  or  that  valuable  com- 
bination of  hepatic  stimulants,  the  Pilula  Hych-argyri  Sub- 
cliloiidi  Composita,  given  every  night  for  a  week  on  end.  In 
cases  of  chi-onic  hepatic  disorder  originating  in  the  tropics, 
DUutcd  Nitrohydrochloric  Acid  is  often  used  with  success  both 
internally  and  as  a  bath.  The  eifects  of  hepatic  disorder 
upon  other  pai'ts  of  the  system  fi-equently  demand  direct  relief, 
such  as  the  headache,  languor,  or  mental  depression.  Alcohol 
■wUl  frequently  answer  the  pm-pose,  but  iuduces  fm'ther  hepatic 
disorders,  and  is  otherwise  ob\dously  objectionable.  The  same 
remarks  apply  to  Opium,  except  in  very  small  doses  "  to  take 
the  edge  off  the  misei-y."  Quinia  given  after  meals  is  of  un- 
questionable service  in  many  instances.  Tea  and  coffee  are 
usefid  and  safe  remedies.  But  on  the  whole  too  much  reliance 
must  not  be  placed  on  treating  sjinptoms. 

For  the  treatment  of  that  remarkable  disorder  of  hepatic 
metabolism  which  is  called  diabetes  meUitus,  the  complete  re- 
arrangement of  the  diet  is  the  first  requisite,  by  the  removal  of 
amyloid  and  saccharine  substances  fi-om  the  food.  Nothing 
in  the  whole  range  of  therapeutics  is  more  striking  in  its  way 
than  the  effect  of  Opirnn,  Morphia,  or  Codeia  in  dispelling 
the  last  trace  of  sugar  fi-om  the  m-ine  in  such  cases,  the  quan- 
tity of  the  drug  tolerated  being  sometimes  enoi-mous. 
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Direct  Chola- 

GOOUES. 

DlIiECT  Chola- 
GOGUES.  —  (C'Olit.) 

Glycogenic 
Stimdlants. 

Substances  In- 
creasing Urea. 

Antimonium  Sul- 

phuratiim 
Acidum  Arsenlo- 

sunj  Dilutiim 
Acidum  Nitricum 
Acidum  Nitro- 
hydro.  Dil. 
Hydra  rg  Perohlor 
Soda  Salts 
Ipecacuanha 
Colocynthis 
Podo|jhylliim 
SodiB  Salicylus 
AmmoniiB  Phos- 

phas 
Euonymin 
Iridiu 
Aloes 
Colohicum 
Jiilapa 

Scti-nmiouiiam. 

Ehenm 

Acidum  Benzoi- 
cum 

Amyl  Niti-is 
Soda3  Bicarhonas 
Acidum  Nitro- 

iiydiochloricum 

Dilutum 

Antimonium 
Phosphorus 
Acidum  Ai'senio- 

Buin 
A  m  m  0  n  i  i 

Chloridum 
Teirum 

Indirect  ChuijA- 

QOGnES. 

Hydi-ai'gyrum 
Cathartic  Purga- 
tives 

Gltcogenic 
Depressants. 

Substances  Di- 
minishing Ubea. 

Anticuola- 

OOGUES. 

Acidum  Arseni- 

osum 
Opium 
Morphia 
Codeia 

Opium 
Morphia 
PI  .mbi  Acetas 
Intestinal  Irri- 
tants 

Opium 

Morphia 

Colchicum 

Alcohol 

Quinia 
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CHAPTER  Vin. 

THE  BLOOD. 

We  will  now  suppose  that  the  products  of  absorption  and 
hepatic  motaholism  have  entered  the  Mood.  The  peculiar  rela- 
tions which  the  blood  bears  to  the  solid  organs  gives  a  special 
character  to  its  pathology  and  therapeutics.  It  possesses  of 
itself  no  active  functions,  but  is  simply  a  great  fluid  medium 
which  conveys  nutrient  material  and  oxygen  to  the  tissues,  and 
carries  away  the  products  of  their  activity.  In  the  same  way  it 
is  the  medium  by  which  the  active  principles  of  dnigs  reach  the 
internal  organs,  without,  as  a  rule,  materially  disturbing  the 
functions  of  the  blood  itself.  It  is  not  surprising  that  the  blood 
should  have  comparatively  few  primary  disorders,  whilst  it  is 
constantly  liable  to  suffer  in  consequence  of  disease  of  the 
digestive  organs  fi'om  which  we  have  traced  its  supply,  and 
of  the  excreting  organs  by  which  its  constituents  finally  leave 
the  body. 

I.  Physiological  Eelatioks. 

The  physiological  relations  of  the  liquor  sanguinis  are  very 
obvious :  it  is  the  medium  of  nutrition.  It  carries  between 
the  different  organs  the  materials  which  are  the  sources  of 
energy,  namely  albumins,  fats,  sugar,  water,  and  salts,  as  well 
as  the  products  of  the  vital  processes — carbonic  acid,  water,  urea, 
salts,  and  other  substances.  It  possesses  a  mean  volume,  an 
alkaline  reaction  depending  on  the  presence  cliiefly  of  salts  of 
soda,  and  a  certain  general  uniformity  of  composition,  which, 
however,  varies  considerably  at  different  parts  of  the  circula- 
tion— for  instance,  before  and  after  exposure  of  the  blood  to 
the  Uver,  lungs,  muscles,  or  other  active  organs.  The  compo- 
sition of  the  liquor  sanguinis  is  indeed  the  balance  of  two 
opposed  processes — a  process  of  supply,  income,  or  ingestion, 
which  we  have  traced  through  the  liver  fi-om  the  food ;  and 
a  process  of  production,  expenditure,  or  egestion,  carried  on 
by  the  active  organs  of  the  body,  with  their  measurable  pro- 
ducts, energy  and  excretions.  The  white  corpuscles  are  physio- 
logically associated  with  the  plasma,  that  is,  are  essentially 
nutritive,  in  function ;  but  are  probably  also  the  som-ce  of  the 
red  corpuscles. 

The  function  of  the  red  corpuscles  is  perfectly  distinct  from 
the  fiuictions  of  the  plasma.  They  are  the  great  inedium  of 
respiration,  can-^ang  oxygen  from  the  lungs  to  the  tissues,  and 
are  thus  the  respii'atorj-"  elements  of  the  body.    It  is  important 
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for  the  therapeutist  to  remem'ber  that  the  red  corpuscles  consist 
chiefly  of  hmnoglohin,  with  a  small  quantity  of  salts,  wliich 
have  potassium  as  their  pirincipal  base  united  with  pliosphoric  acid. 
Iron  is  an  essential  component  of  haamogiobin  (CgfiQHgugNjg^ 
FeSoOjyj).  Whatever  may  be  the  immediate  soui'ce  of  the  red 
corpuscles,  there  can  be  no  doubt  that  the  most  important 
factors  in  their  development  are  food,  air,  and  free  exposure  of 
the  blood  to  light.  Ultimately  they  are  broken  up,  their  pro- 
ducts foiTning  the  colouring  matters  of  the  vaiious  secretions. 

II.  Phaemacodtnamics. 

1.  Our  power  over  the  blood  plasma  in  health  is  easily  appre- 
ciated. The  most  obvious  means  of  influencing  it  is  through 
the  income  or  supply.  We  can  alter  a  man's  diet,  his  digestion, 
and  his  hepatic  functions,  and  by  these  indirect  means  we 
retain  a  hold  on  the  vital  fluid.  We  can  also  modify  its  several 
constituents  during  theii' ingestion — the  albimien,  sugar,  water, 
phosphates,  carbonates,  chlorides,  suli3hates,  etc. — by  regu- 
lating the  food  or  administeiing  them  in  the  form  of  di-ugs. 
A  fact  of  great  therapeutical  importance  is  that  we  can  increase, 
wilhin  certain  limits,  the  alkalinity  of  the  plasma  by  means  of 
alkalies  or  alkaline  earths,  given  as  the  Bicarbonates  of  Potash 
or  Soda,  as  the  various  solutions  of  these  or  of  Lithia,  Lime,  and 
Magnesia  ;  or  in  a  more  moderate  degree  over  a  longer  period, 
by  means  of  the  many  natural  alkaline  waters,  such  as  those  of 
Vichy,  Carlsbad,  Baden  Baden,  Ems,  and  Bilin.  Alkalinlsers 
of  the  blood  act  upon  the  plasma  not  only  directly,  but  indirectly 
by  combining  with  mic  acid,  and  carrying  it  with  them  out  of 
the  system  by  virtue  of  their  dim-otic  influence.  Potash  is 
the  most  rapid  and  evanescent  alkaliniser;  Soda  is  slower 
and  more  permanent,  as  is  fully  described  in  Part  I.  The 
citrates  and  tartrates  are  also  alkalinisers  of  the  blood,  being 
decomposed,  as  we  shaU  presently  see,  in  the  presence  of  the 
red  corpuscles,  into  alkahne  carbonates.  It  is  much  more 
difficult  to  reduce  the  natural  alkalinity  of  the  blood 
Mmeral  Acids  have  very  Kttle  effect  in  this  direction,  as  they 
enter  the  blood  in  the  form  of  neutral  salts  of  potash,  soda,  etc., 
which  pass  out  undecomposed.  Citric  and  Tartaric  Acids  remain 
partly  imehangod  in  the  plasma,  and  Benzoic,  Cinnamic,  and 
baboyhc  Acids  also  pass  through  it,  the  two  first  being  partly 
converted  into  luppuric  acid.  Free  Iodine  may  be  temporarily 
liberated  m  the  plasma  fi'om  the  iodides. 

Besides  these,  most  of  the  materioe  medicos  enter  the 
system  through  the  plasma,  where  they  exist  in  every  possible 
torm,  whether  unchanged,  or  as  albuminates,  chlorides,  sulphates 
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etc.,  or  as  Mghly  complex  compounds.  It  is  most  imjiortaiit, 
ho-wever,  for  the  student  to  observe  tliat,  beyond  the  alkalies 
and  acids,  but  few  drugs  act  upon  the  plasma.  The  great 
majority  of  them  simply  exist  in  it,  and  are  conveyed  by  it 
to  the  tissues  and  organs  of  elimination,  where  they  exert  their 
specific  influence. 

But  we  may  go  beyond  this,  and  alter  the  total  amount 
of  blood  or  plasma  in  the  body  by  actually  adding  to  it  fi-om 
the  blood  of  another  person  or  animal.  This  is  done  by  trans- 
fusion, a  powerful  means  of  restoring  the  blood,  but  one  which 
is  not  always  readily  available. 

2.  We  can  affect  the  value  of  the  plasma  thi-ough  the  ex- 
penditure or  egesta.  We  have  seen  that  purgation  is  a  ready 
means  of  influencing  the  water,  salts,  albumen,  and  other  con- 
stituents of  the  plasma  in  the  portal  system,  and  thus  in  the 
blood  generally.  We  shall  find  in  subsequent  chapters  that  in 
the  same  way  we  can  stimulate  excretion  by  the  kidneys  and  by 
the  skin.  We  shall  also  discover,  under  the  head  of  metaboHsm, 
that  we  can  so  far  either  tax  or  spare  the  great  organs  which 
are  the  soui-ce  of  vital  energy  and  therefore  of  waste,  such 
as  the  muscles,  and  thus  the  metabolic  and  nutritive  value  of 
the  whole  blood.  But  we  can  go  much  farther  than  this:  we  can 
actually  abstract  a  certain  quantity  of  blood  by  venesection, 
cupping,  or  leeching,  as  we  have  already  seen  in  the  case  of  the 
portal  vein ;  and  such  alteration  in  quantity  wiU  cause  a  decided 
alteration  in  quahty,  for,  as  we  shaU  find  in  chapter  x.,  ab- 
straction of  blood  increases  the  amount  of  water  in  the 

plasma.  ,  ^ 

3  A  small  number  of  drugs  are  known  to  act  directly  upon 
the  white  corpuscles.  Quinia  reduces  their  number,  and  paralyses 
then- movements;  Veratria  kiUs  them  (out  of  the  body)  AU 
aromatic  oils,  resins,  and  gum-resins,  especiaUy  Mja-rh,  are 
believed  to  increase  their  production.  ,  .       ,  , 

4  We  can  increase  the  richness  of  the  blood  in  red  corpuscles, 
and  the  richness  of  the  individual  corpuscles  in  ha3moglobin,  by 
e-ivinn-  abundant  digestible  and  assimUable  food,  and  by  secui-- 
ino-  the  activity  of  the  lacteal  tract,  which  is  concerned  m  their 
nroduction.  Fresh  air  and  sunlight  can  be  seciu-ed  by  change 
of  habits  or  residence.  We  can  also  increase  the  constituents 
of  the  red  corpuscles  admitted  into  the  system.  Iron,  which  the 
■nharmacopceia  pro^ddes  in  so  many  forms,  directly  increases  the 
io™t  of  hemoglobin  even  in  healthy  indi^duals.  Carbonate  of 
pTaTin  propei'combination  ^xath  Iron,  as  in  the  Mistura  Fern 
Compo^ia  or  Blaud-s  piU,  unquestionably  increases  i  s  va  ue 
Pho^horic  Acid,  whether  as  the  Diluted  Acid  a.  as  1-  ^^^^^^^^ 

of  lion  and  other  bases,  is  also  a  reputed  blood-iestoiei.  AU 
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these  substances,  and  such  others  as  indirectly  improve  the 
quantity  and  quality  of  the  hajmoglobin,  are  known  as  hsema- 
tinics. 

Ai'senic,  Phosj)horus,  and  perhaps  other  metals  comhine 
with  the  hasmoglobin,  partially  reduce  it,  or  otherwise  interfere 
with  its  constitution  or  quantity,  so  as  to  impair  the  oxygenating 
power  of  the  corpuscles  if  given  in  full  doses.  Citrates  and 
Tartrates  have  a  peculiar  deoxidising  effect  on  the  blood, 
being  converted  in  part  into  cai'bonates  at  the  expense  of  the 
h;emoglobin,  thus,  2K3C„Hg07  +  O15  (fi'om  hasmoglobin)  =: 
3K.,C03  +  +  5H2O.    Lead  reduces  the  number  of  the 

red  corpuscles,  but  probably  indirectly,  by  interfering  with 
digestion.  Iodine  and  Sulphiu-  (Sulphides),  Turpentine,  and  a 
few  other  di-ugs,  such  as  Diluted  Hycb-ocyanic  Acid,  reduce  the 
oxy-hfemogiobin  of  the  corpuscles,  but  only  after  excessive 
doses,  so  that  in  this  respect  they  may  be  regarded  not  as 
drugs,  but  as  poisons,  and  -nnll  be  noticed  in  the  next  section. 
The  Nitrites  of  Amyl  and  Soda,  and  Spii-itus  iEtheris  Nitrosi 
convert  pai-t  of  the  haamoglobin  into  met-ha?moglobin,  but  only 
when  given  in  excess.  On  the  other  hand,  Alcohol  and  Quinia 
bind  the  oxygen  more  fu-mly  to  the  corpuscles,  and  thus  reduce 
oxygenation.  Nitrous  Oxide  gas  acts  indii'ectly  on  the  corpuscles 
by  taking  the  place  of  oxygen,  but  does  not  chemically  combine 
with  the  hffimoglobin.  It  is  manifest  that  the  methods  of 
venesection  and  transfusion  will  influence  the  corpuscles  as 
well  as  the  plasma. 

III.  Pathologicai  Relations. 
_  _  As  was  mentioned  in  the  introduction,  the  morbid  con- 
ditions of  the  plasma  are  chiefly  secondary ;  that  is,  caused  by 
disorder  either  of  the  organs  fi-om  which  it  di-aws  its  supply 
—the  digestive  organs  and  Uver,  or  of  those  by  which  its 
products  leave  the  body,  especially  the  lungs  and  kidneys. 

Thus  excess  of  blood,  which  constitutes  one  kind  of 
plethora,  IS  referable  to  indulgence  in  food,  combined  with  lazy 
habits.  The  opposite  condition,  anajmia,  or  deficiency  of  blood, 
IS  a  very  common  disorder,  which  may  arise  fi-om  an  endless 
variety  of  causes,  whether  of  the  natiu-e  of  want  (insufficient 
tood  or  imperfect  digestion)  or  of  waste  (excessive  work,  g^o^vth, 
exhaustmg  diseases,  or  haBmorrhage) .  The  constituents  of  the 
plasma  are  no  doubt  often  disordered,  but  this  siibicct  is  still 
obscure.  The  albumins  are  deficient  in  anfcmia.  Carbonic 
acid  increases  m  respiratory  cUfliciilty.  The  water  of  the 
blood  IS  increased  in  anronda  ;  gi-eatly  diminished  in  cholera 
where  Its  excretion  is  excessive.  The  allcalinity  of  the  plasma 
18  believed  to  be  reduced  in  rheumatism,  from  Bomo  unknown 
2  D — 8 
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cause.  Uric  acid  is  certainly  in  excess  ia  gout.  In  calculous 
subjects  there  is  apparently  some  obscure  tendency  to  distur- 
bance of  the  reaction  of  the  blood,  referable  to  derangement 
of  primary  and  secondary  digestion.  Sugar  is  in  excess  in 
diabetes,  probably  fi-om  disordered  sujjpljr ;  urea  is  in  excess  in 
Bright's  disease,  fi-om  defective  excretion.  The  luldte  corpus- 
cles are  liable  to  abnoi-mal  increase,  as  in  leukicnua,  but  it  is 
still  doubtful  whether  these  are  instances  of  piimary  disease  of 
the  blood. 

The  diseases  of  the  red  corpuscles  are  certainly  few  and 
imperfectly  known ;  practically  they  may  be  represented  as 
deficiency,  and  deoxj'dation  or  reduction  of  hsEmoglobui.  Be- 
Jiciency  of  hasmoglobin,  whether  traceable  to  want  of  blood  as  a 
whole,  to  poverty  of  the  blood  in  red  corpuscles,  or  to  deficiency 
of  the  indi'^'idual  corpuscles  in  hcemoglobin,  reduces  the  oxy- 
genating value  of  the  vital  fluid.  All  the  bodily  functions  become 
feeble  :  the  patient  is  weak,  dull,  sleepy,  and  suffers  fi'om  every 
possible  functional  derangement,  especially  shortness  of  breath. 

Reduction  of  htemoglobin,  or,  more  correctly,  of  oxyhsemo- 
globin,  is  a  result  of  the  admission  to  the  blood,  in  poisonous 
quantities,  of  certain  substances  which  we  have  ah-eady 
mentioned,  such  as  Phosphorus,  Arsenic,  or  Turpentine  in 
poisonous  doses.  Carbonic  Oxide  enters  into  combination  with 
the  haemoglobin,  whilst  the  oxygen  is  expcUed  fi-om  the 
corpuscles.  Hydi-ocyanic  Acid  unites  partly  with  oxyhemo- 
globin, partly  with  reduced  hasmoglobin.  Other  bodies,  such 
as  Sulphuretted  Hydrogen,  seize  upon  and  combine  vnth.  the 
oxygen,  leaving  the  reduced  liasmoglobin  to  be  dissolved  out  of 
the  corpuscles  and  diffused  through  the  blood.  Either  of  these 
conditions  is  highly  dangerous,  the  new  htcmogiobin  compound 
in  the  first  case  being  with  difficirlty  replaced  by  oxyha^moglobin ; 
whilst  the  reduction  and  solution  in  the  second  case  are  incom- 
patible with  hfe  if  they  have  occurred  to  any  extent. 

rV.  Natuilax  Eeooveky. 

The  quantity  and  functional  value  of  the  liquor  sanguinis, 
being  but  the  balance  between  the  income  and  output  of  the 
body,  readily  return  to  the  normal  after  distui-bance.  The 
same  is  true  of  the  corpuscles.  As  long  as  the  _  disorders 
of  the  red  corpuscles  are  of  a  pm-ely  quantitative  land, 
the  restoration  of  the  normal  conditions  is  foUowod  _  by 
a  return  of  the  blood-elements  to  their  proper  constitution. 
The  natural  means  of  re(  every  are  to  be  found  in  the 
shortness  of  breath  and  debility  which  accompanies  ananuia, 
and  which  compel  the  patient  to  spare  the  blood  every 
possible  soui'ce  of  waste;  at  the  same  time  the  increased 
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frequency  of  the  pulse  and  breathing  compensate  for  want  of 
hcBmoglohin.  Unfortunately  there  is  hero  as  elsewhere  a  limit 
to  recovery,  as  when  large  quantities  of  a  poison,  such  as 
carbonic  acid,  have  entered  the  blood,  or  when  the  hEemoo-lobin 
has  been  reduced.  ° 

V.  THBRAPEtrTICS. 

The  facts  which  we  have  reviewed  \mder  the  four  preceding 
heads  are  highly  encouraging  to  the  practical  therapeutist 

plethora  he  wiU  reduce  the  amount  of  food,  increase  the 
excretions,  and  prescribe  increased  bodily  exertion;  five-and- 
forty  years  ago  he  would  have  bled  the  patient  fi-eely,  and 
repeated  the  operation  at  regular  intervals. 

,^ncemia  must  be  treated  by  the  opposite  class  of  measures, 
winch  will  be  discussed  immediately  under  the  head  of  the 
red  corpuscles.  Spcaldng  generaUy,  we  must  sustain  and 
restore  the  appetite  and  digestion,  spare  the  body  every  possible 
exertion,  mamtam  healthy  excretion,  and,  if  the  condition 
be  m-gent,  even  transfuse  blood  into  the  veins.  Deficiency  of 
albumen  is  met  by  the  same  measui'es.  Excess  of  carbonic  acid 
dis'Tas'^s         '^^'^  respiration,  as  we  shaU  find  under  respii-atory 

When  the  indication  is  to  increase  the  alkalinity  of  the 
plasma  m  rhemnatism,  gout,  and  allied  morbid  states,  we 
administer  salts  of  Potash,  Soda,  Ammonia,  Lithia  or  the 
AU.ahne  Earths,  the  Alkalme  Citmtes  and  Tartrate?  being 
most  sm  able  because_  large  quantities  can  be  admitted  into  the 
blood  without  deranging  digestion.  Acids,  which  have  so  little 
mfluence  in  the  opposite  direction,  are  fortunately  seldom  called 
i  ,  treatment  of  poisons  in  the  blood,  whether  foi-med 
m  the  body  or  mtroduced  from  without,  wiH  rationally  coS 
&-8  m  removing  their  cause,  e.g.  indigestion  or  renallisorder 
01  m  decomposing  or  neutralising  them  chemically.  This 
introduces  us  to  the  second  use  of  alkalies  in  the  blood  The 
acid  of  rhemnatism,  whatever  it  may  be,  and  the  uSc  acid  of 

Ce  EarthTrd^V^'^  ^^^^-^  '^^'^  AlkaUes^nd 

^e  Eaiths,  and  these  salts  are  fortunately  diuretic    In  this 

th/svT''  °^  Tt'^  iiot  only  neutralised,  but  conveyed  out  of 
the  system,  and  the  reaction  of  the  urine  may  be  used  as  a 
test  of  the  .success  of  oui-  action  on  the  blood    This  end  t 

rotp^taTsodTA       ^'^^  fr-  exhibition  of T?;^Ud 
f  '^oaa,  Ammoma,  and  Lithia;  in  chronic  cases  bv 

CarlZd  t  T  '"^"^^^  «^  Em's,  Hombmi  V?  hy 
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Poisons  may  also  be  removed  from  the  blood  by  simple  Lacrease 
of  the  excretions — carbonic  acid  thi-ough  the  lungs  by  artificial 
respiration;  urea  by  diuresis,  free  purgation,  and  diaphoresis; 
and  so  with  the  products  of  radigestion,  which  is  relieved  by  a 
cathartic  pill  and  a  saline  draught. 

If  the  hmmoglohin  be  deficient,  we  must  secure  a  sufficient 
supply  of  digestible  and  nutritious  food,  pure  air,  and  dii-ect 
sunlight ;  reduce  the  amount  of  work,  by  ordei-ing  rest  or  even 
coiiflning  the  patient  to  bed ;  and  attend  to  aL.  the  functions 
which  are  connected  with  the  formation,  growth,  and  purifica- 
tion of  the  blood.    Correction  of  derangements  of  the  stomach 
and  bowels  always  demands  special  attention,  and  is  a  sine 
qua  non  for  success.    At  the  same  time,  any  actual  waste  of  the 
blood  must  be  arrested,  if  possible.    Passive  hasmorrhages  must 
be  checked.    Growth  and  development  may  be  rendered  less 
trying  by  directing  the  blood  to  parts  where  it  is  specially 
requii-ed;  for  instance,  to  the  uterus  by  means  of  emmena- 
gogues.    We  must  next  hasten  to  restore  the  red  corpuscles  by 
supplying  their  important  chemical  elements — Iron,  Phosphoiic 
Acid,  and  Potash.  Long  before  the  composition  of  haBmoglobin 
was  imderstood,  it  had  been  empu-icaUy  discovered  that  Iron 
was  a  certain  remedy  for  "  want  of  blood."    Tliis  is  our  daily 
experience  still ;  science  in  this  instance  has  confu-med  and  not 
suggested  practice.    Iron  has  other  actions  and  uses  thera- 
peutically, but  its  chief  employment  is  as  a  hajmatinic.  The 
particular  form  in  which  the  metal  may  be  administered  is 
discussed  rmder  its  own  head,  but  one  or  two  combinations 
with  iron  must  be  noticed  here.    The  Mistm-a  Fern  Com- 
posita,  an   old-established  empirical  combination  of  Proto- 
sulphate  of  Iron,  Carbonate  of  Potash,  Mja-rh,  and  Aromatics  ; 
the  Pilula  Perri  et  Aloes ;  and  the  non-officinal  pUl  of  Blaud, 
containing  Protosulphate  of  Iron  and  Carbonate  of  Potash 
are  specially  successful  remedies  iu  anasmia,  the  rationale  of 
which  wiU  now  be  obvious  to  the  student.    The  Phosphate 
of  Iron  is  also  indicated,  and  is  highly  successful  in  some 
instances.    Altogether,  the  medicinal  treatment  of  deficiency 
of  ha3moglobin  practically  resolves  itself  into  the  continuous 
administration  of  iron  in  some  useful  form  or  combination, 
without  impairing  digestion  or  the  action  of  the  bowels. 

In  urgent  cases  of  want  of  blood  corpuscles,  whether  acutely 
developed  by  hemorrhage,  or  progressing  slowly  to  an  extreme 
decree,  transfusion  must  be  practised. 

Eednclioii  of  oxyhicmoglobin  defies  thei-apeutical  measures 
if  it  have  ad\-aneed  beyond  the  very  first  stage,  that  is  the 
treatment  of  poisoning  by  carbonic  oxide,  prussic  acid,  etc.,  is 
rarely  successful.    It  must,  however,  bo  attempted.  Combined 
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venesection  and  transfusion  would  theoretically  be  the  proper 
treatment— to  remove  disorganised  blood  and  poison,  and  to 
replace  them  by  healthy  corpuscles  and  plasma.  But  this  is 
manifestly  very  rarely  practicable.  All  that  can  be  done,  as  a 
i-ule,  is  to  sustain  the  circulation  and  respiration,  by  general 
stimulants  and  artificial  respiration,  and  thus  preserve  vitality 
by  means  of  the  oxygen  and  haemoglobin  that  may  still  remain 
active.  In  every  case  it  will  be  proper  to  do  this  until  trans- 
fusion can  be  undertaken. 


Synopsis  of  Subst^^nces  avhich  act  on  the  Blood. 


Substances  which  act 
oh,  ob  abe  decomposed 
IN  THE  Plasma. 

Substances 
WHICH  act  on 
TnE  "White 

COEPUSOLES. 

Substances  which  act  on 
the  Bed  Cokpuscles. 

Potaasi  lodidum 
Sulphur  (Hydrosulpliuric 
Acid) 

Benzoin,  Acidum,  Benzoic 

Styros 

Salicylates 

Oleum  OUvce 

Oleum  Mon-huEB 

Succus  Limonis 

Potassium 

Sodium 

Lithium 

Calcium 

Magnesium 

Acids 

Quinia 
Veratria 
Myrrha 
Aromatios 

Iodides 

Sulphur  (Hydroanlphurio 

Acid) 
Quinia 
Alcohol 
Sodium  Nitrite 
Spiritus  ^theris  Nitrosi 
Acidum  Hydi-ocyauioum 

Dilutum 
Oleum  Terebiuthinse 
Potassium 
Ferrum 
Arseniosum 
Phosphonia 

Tai-taric  and  Citric  Acids 

CHAPTEE  IX. 

METABOLISM-THE  ACTION  OF  MEDrcINES-AXTEHATIYES 

I.  Physiological  Eelations. 
metab^Hsm'*is  toTal-e1h'°°'Pr^*^^'^f  S  ^^"^  ^^^''^"^  '^^^^^^  of 
me  pei.od  of  its  contraction,  namely,  mechanical 
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energy,  heat,  and  sound;  and  produces  certain  chemical  sub- 
stances— carljonio  acid,  water,  sarkolactic  acid,  ki-eatin,  other 
allied  nitrogenous  bodies,  and  possibly  urea.  The  blood  which 
passes  through  the  muscle  becomes  venous,  that  is,  loses  oxygen 
and  a  small  quantity  <A  proteids,  and  takes  up  the  waste  pro- 
ducts. 

In  doing  this  work,  the  muscle  first  incorporates  the  oxygen 
and  other  elements  of  the  plasma  with  its  own  substance, 
however  loose  that  combination  may  be.  In  this  respect  the 
molecules  of  the  muscle  are  being  constantly  changed.  It  is  a 
fact  of  the  fii-st  importance  to  the  phai-macologist,  that  when  a 
muscle  or  any  other  living  tissue  incorporates  nutiient  materials, 
acts  upon  them,  and  foi-ms  force  and  other  products  from  them, 
its  own  molecules  are  changed  or  altered.  As  the  blood  or 
plasma  supplied  vai-ies,  so  will  the  materials  vary  that  are 
incorporated,  the  amount  and  even  the  character  of  the  force  and 
the  products,  and  the  chemical— possibly  even  the  anatomical — 
constitution  of  the  active  protoplasm.  In  one  sentence,  we  may 
say  that  the  muscle  and  the  plasma  act  and  re-act  upon  each 
other :  that  the  protoplasm  acts  on  or  alters  the  lymph ;  the 
lymph  acts  on  or  alters  the  protoplasm. 

This  process  of  double  decomposition  appears  to  be  going  on 
in  every  organ  and  tissue  of  the  body  ;  though,  naturally,  the 
tissue  being  different  in  each  case,  so  are  the  particular  sub- 
stances broken  up  by  it,  the  products  yielded  by  it,  and  the 
particular  kind  of  force  which  it  displays,  for  instance  secretion, 
nervous  energy,  growth  and  development.  The  oxygen  and 
the  proteids  are  carried  to  the  organs  by  the  arterial  blood ;  the 
heat  is  distributed  and  lost ;  the  carbonic  acid,  water,  and 
nitrogenous  and  other  products  are  excreted  by  the  lungs,  slan, 
kidneys,  and  bowels  ;  and  the  active  organs  are  mamtamed  m 
size  and  vigour  amidst  all  the  change. 

There  are  various  means  of  estimating  the  state  of  meta- 
boUsm  in  the  U\dng  body.  We  may  measure,  first,  the  amoimt 
of  force  displayed— thQ  muscular  acti\'ity  or  tone,  the  rate  oi 
ffi-owth,  the  temperatm'e,  the  mental  capacity ;  or,  secondly,  the 
amount  of  material  consumed— tlvi  food  taken  and  the  air  in- 
spired •  or,  thii'dly,  the  products  of  metabohsm,  that  is,  the 
excretions  The  first  two  means  are  by  no  means  always 
available  with  accuracy.  This  is  what  makes  the  examination 
of  the  lu-ine,  the  principal  excretion,  so  important  in  the 
maiorityof  cUnical  cases ;  for  Iniowing  the  stale  of  the  urine 
we  can  work  backwards,  as  it  were,  and  estimate  the  fi_mctiou;il 
activity  and  even  the  anatomical  state  of  the  organs  m  wluch 
its  constituents  have  been  produced. 

Unfortunately,  metaboUsm  is  not  the  simple  process  which 
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■we  have  described,  but  in  many  respects  still  very  obscure. 
Thus  the  proteids  are  not  at  once  broken  down  into 
carbonic  acid,  water,  and  nitrogenous  compounds,  as  repre- 
sented above.  In  some  of  the  tissues  at  least  there  are  inter- 
mediate products,  one  of  which  is  fat,  which  is  in  turn  oxydised 
into  carbonic  acid  and  water.  It  is  also  probable  that  aU 
metabolism  is_  associated  with  fennents,  if  not  actually  due 
to  then-  activity,  like  digestion  and  the  coagulation  of  the 
blood.  Lastly,  the  intimate  protoplasmic  changes  which  are 
the  basis  of  vital  force  are  controlled  by  the  central  nervous 
trophic  centres  Ijdng  in  the  cord  and  cerebrum, 
with  afferent  and  efferent  trophic  nerves. 

II.  Phabmacodynamics. 

This  brings  us  to  the  second  part  of  oui-  inquiry— our  power 
over  metaboHsm  in  a  healthy  individual.  This  is  greate/  than 
would  at  fii-st  appear. 

1.  Oui-  influence  on  metabolism  thi-ough  the  blood  as  a  whole, 
has  been  fuUy  discussed  in  the  preceding  chapter,  and  does 
not  require  to  be  more  than  mentioned  here. 

2  We  can  affect  nutrition  thi-ough  the  constituents  of  the 
blood  which  suijply  material  to  the  particular  om-ans  Ex- 
perience taught  us,  long  before  science,  how  to  feed  a  man  in 
training  for  muscular  exertion;  which  k-inds  of  food  ai'e  specially 
smted  tor  the  exercise  of  the  brain,  for  the  periods  of  growth 
and  developnient, -of  pregnancy  and  lactation,  of  degeneration 
tn  it'??;^;  /  ^1*  .expressing  the  same  fact  in  other  words 
to  say  that  by  supplying  an  excess  of  certain  kinds  of  food 
we  can  increase  the  actirity  of  an  organ,  the  ceUs  of  which 
appear  to  exercise  themselves  more  vigorously  when  their 
natrnval  soui^ce  0  energy  and  nutrition  is  freely  suppHed 
to  them.  Alcohol,  Cod-liver  Oil,  Olive  and  Almond  OHs  are 
thus  valuable  foods,  or  nutritive  tonics 

metaboti^m"'"'Tr.'^  °*  f^^'"  ^  i^^^eases 

metabolism  The  vjduablo  mfluence  of  fi'esh  air  on  active 
organs  is  familiar,  and  we  have  learned  in  this  co^ection 
the  use  of  Iron,  which  is  thus  a  hamatmic  tonic  '"^^'^^^"^ 
.  4.  An  increased  amount  of  work  is  an  interestino-  means  of 
mcTcasmg  protoplasmic  activity.    By  throwing  morr  we^ht 

by.  a  sufficient  supply  oV^S  ^^^'^TZri^ 
traming  not  only  selects  liis  food  and  air,  bft    hi-ow-fan  i^ 
""'^  °"        ""^^'^'^  oxercisl^iThem 
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5.  "We  can  influence  metabolism  by  means  of  the  excretions, 
that  is,  by  hastening  the  removal  of  its  products  through  the 
lungs,  kidneys,  skin,  and  bowels,  as  we  have  already  seen  in  the 
case  of  the  stomach  and  liver.  The  same  principle  manifestly 
applies  to  all  the  tissues. 

6.  The  trophic  centres  are  amenable  to  impressions  carried  in 
by  their  aiJerent  fibres,  and  such  of  these  fibres  as  originate  in. 
the  surface  of  the  body  are  thoroughly  accessible,  and  ready  to 
convey  any  influence  which  we  may  impress  upon  them,  such  as 
extremes  of  heat  and  cold,  by  means  of  the  cold  bath  or 
douche,  stimulation  by  Mustard  or  Cantharides,  and  the  direct 
battery  current. 

7.  The  metabolic  activity  of  apart  may  be  increased  by  cer- 
tain local  measm-es  which  are  familiar  to  us,  as  fi-iction  and  sham- 
pooing. The  physiological  effects  of  these  local  alteratives  or 
local  tonics  are  very  powerful.  Theii-  action  is  complex,  partly 
direct  and  partly  reflex  thi-ough  the  trophic  nerves.  They  cause, 
first,  dilatation  of  the  local  vessels,  leading  to  increased 
cii-cuhition  in  the  tissues ;  more  rapid  removal  of  the  products 
of  nutrition  by  the  lymphatics  and  veins  ;  and  an  actual  exercise 
of  the  tissue  elements,  e.g.  of  the  muscles,  by  weU-arranged 
movements.  No  doubt  these  effects  can  be  increased  by  the  use 
of  certain  local  circulatory  stimulants,  in  the  foim  of  liniments 
of  Ammonia,  Alcohol,  Chloroform,  and  the  great  gi-oup  of 
YolatUe  Oils  of  the  Tui-pentine  and  Camphor  series.  But, 
furthei-,  these  local  alteratives  and  tonics  react  upon  nutrition 
e-enerally,  probably  thi-ough  the  nervovis  system,  and  greatly 
stimulate  it,  improving  the  appetite  and  digestion  and  rapidly 
causing  an  increase  in  the  strength  and  the  weight  of  the  body, 
and  thus  become  general  tonics.  The  action  of  poultices, 
bUstera,  some  fonns  of  electricity,  and  other  local  applications, 
on  the  nutrition  of  deeper  parts,  which  is  known  as  counter- 
irritation,  is  discussed  in  chapter  xv.  »  ,  . 

8  The  siuTOunding  temperature  has  a  powerful  etiect  upon 
nutri'tion.  Heat  and  cold  are  universaUy  recognised  as  bemg 
stimulating,  enervating,  relaxing,  tonic  or  bracmg,  as  the  case 
may  be.  Water,  in  every  form,  fi'om  vapour  to  sobd  ice,  is  a 
convenient  means  of  bringing  any  temperature  that  may  be  de- 
sir-ed  into  contact  with  the  tissues,  whether  du-ectly  or  mdu-ectly 
though  the  vessels  and  nerves.  In  other  w^ords,  we  possess 
and  have  greatly  elaborated,  the  means  of  aflectmg  nutrition 
by  fcaths  and  climate,  the  actions  and  uses  of  which  =u-e  the 
ciihi'pnti  of  balneoloerv  and  climatology, 
'•'t  lis  -We  have  made  a  f  ui-ther 
with  rosnect  to  our  influence  over  nietabohsm— that  wo  can 
T^^t  Xo  organs  other  than  the  normal  constituents  of  the 
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blood,  and  aUow  them  to  participate  in  the  vital  processes. 
J-hus,  li  such  foreign  substances  as  Mercury  or  Ai-senio  be  in- 
troduced into  the  blood,  the  muscular  and  other  tissues  will 
take  them  into  theii-  substance,  just  as  they  take  up  proteids 
Baits  _  o±  hme,  and  water,  and  incorporate  them  in  a  loose 
cHemioal  way  then-  own  proper  composition  being  essentially 
unaltered.  By  whatever  channel  they  may  be  introduced  into 
the  blood  most  of  the  active  principles  of  the  materia  medica 
are  earned  m  the  plasma  to  the  tissues  and  organs,  and  are  said 
to  act  upon  or  to  "have  a  specific  action  "  upon  them.  Thus 
lodme  acts  upon  the  glands,  Bromine  upon  the  brain.  Potash  on 
the  heart,  and  so  on    By  this  expression  we  mean  that  the  medi- 

h^l^^^^^f '"^  ^^'^^  I'^''*  process  of  meta- 

+ni^  .  1'  1  they  become  loosely  incorporated  with  the  ana- 
J^The  nir'°*%°  i!^'  they  form,  either  in  these,  or 

^en^i^  ?!  ^^f"'  T'-'^"'  ^'^'^rsA^^l  compounds  with  oiy- 
fr,  th«  1  ordmary ;  that  they  are  cast  out  again 

f^r^   anSISf  '"°^r*''  ^,'^J^''^nged  or  in  a  new  chenSca^ 

lorm    and  that,  in  thus  passing  through  the  orqan  and  takina 

Ihus,  Alcohol,  m  passmg  into  muscle,  becomes  o.xydised  and 
converted  into  carbonic  acid  and  water,  and  in  the  process  of 
decomposition  increases  the  force  of  muscular  contraction 
t     t       ';<r°^'ii^S-ly /aid  to  act  specilicaUy  upon  muscles" 
Uo^L  .2r''  ""'^  ''^'^  incorporate  fiZ  he 

oTtt  rriotSr:;  ^nZSr^er 

TnS  f  GlSd        °?  l-inc~o^ht^^^^^^^^^^ 
pimcipies.    Gland  protoplasm  is  acted  upon  by  Iodine  nervmiQ 

sion  "  fptfn -.'"'f "^"^  ^  ^""^  °f  caution.   The  expres- 
Pe  tC  tha?^r&^^^^^^  ;f  4  -^er 
therapeutical  substance  acts  upon  "  an  01^' wl  do  not  ^'"^ 

^^t  w^: 

its  heat  and  secret  on  we  dn  ^nf'  ^""'^Sit  and  increasing 

composed  by  the  c^Ze'ctrv:  SsutlK^KkT^"'?  " 
possesses  not  only  active  nrnd?  •       if  ^  °^'S^'°- 

nerves;  and  a  vast  n^w¥t£X'ts'of  d 

are  due  as  we  s>,iii        •    "^.^"^^  eaects  of  drugs  upon  organs 

upon  the  vissels  and  fh"^  subsequent  chapters,  to  their  action 

0. ™h.  „.'s3?eit  rssrs  tx:r£ 
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which  regulate  the  vessels.  But  for  practical  purposes  it  is 
highly  important  to  keep  the  action  of  di-ugs  upon  the  protoplasm 
of  an  organ  quite  distinct  fi-om  their  action  upon  the  organ 
thi-ough  its  nerves  or  its  blood  supply. 

Allcraiives.—'Yhs.  subject  of  metabohsm  introducos_us  to  a 
tei-m  applied  to  certain  di-ugs,  namely,  alteratives.    This  word, 
like  many  other  terms  in  therapeutics,  never  had  an  exact 
application,  and  therefore  defies  coiTcct  definition.    StiU,  it  is 
retained  as  a  useful  word,  and  its  meaning  may  be  discussed  if 
it  cannot  be  defined.    We  have  seen  that  we  can  increase  the 
amount  of  work  done  by  an  organ  in  several  ways,  thi-ough 
food,  air,  local  stimulation,  etc.,  which  make  it  build  up  and 
break  down  more  actively  both  its  pabulum,  the  Ijonph,  and  its 
own  proper  elements  :  which,  in  one  word,  exercise  it.  Certam 
medicinal  substances  also  are  found  to  increase  metabolism,  the 
cliief  of  wliich  are  Mercury  and  Iodine,  Phosphorus,  Antmionj', 
and  Ai-senic,  Sulphur  or  Sulphides,  and  certain  doubtful  vege- 
table agents,  such  as  Sarsa  and  Guaiacum.    The  particular 
way  in  which  each  of  these  di-ugs  increases  tissue  waste  is 
ffiven  imder  its  own  head,  as  far  as  it  is  k-nown.    It  naturaUy 
occurs  to  us,  that  the  action  of  these  medicmes  is  another  ioim 
of  exercise  of  the  tissues.    When  Mercury  and  lodme  for 
example,  have  entered  into  combination  mth  h^mg  protoplasm 
and  been  again  disengaged  or  thrown  out  of  combination  with 
it  in  the  metabolic  products,  they  have  made  xt  do  a  certain 
amount  of  work  :  and  to  a  corresponding  extent  they  have 
effected  a  change  and  a  renewal  of  its  proper  molecules ,  they 
have  hastened  its  nutrition;  their  action  may  be  said  to  be 
alterative.    We  find  that  an  essential  condition  of  the  success  ot 
alterative  drugs  is  a  fi-ee  supply  of  the  normal  som-ces  of  meta- 
bolism, food  P!nd  air,  just  as  it  is  of  physical  exercise  that  th« 
constructive  part  may  keep  pace  with  the  destructn  e  part  ot 
metabohsm     If  food  and  air  fail,  the  health  rapidly  breaks 
dotm  the  body  wastes,  and  death  may  result.    Possessmg  a 
pow^-ful  and  peculiar  action  like  this,  these  medicinal  agents 
fX  deserve  the  name  of  alteratives,  and  any  me  hod  of  trea  - 
iS  wMch  maybe  foimded  upon  their  action  is  incomplete 
unless  it  include  abundant  feeding  and  fresh  au- 

ODDOsed  to  the  alteratives  are  an  important  class  ot  diugs 
wWch^dimlnish  metabolism.  Alcobol  has  this  action,  appa- 
Sy  by  being  itself  so  readily  oxydised  in  the  'ssuos  ha  it 
S  V  ceUs,%s  it  were,  of  o.xygen,  while      ako  bmd.  the 


Disorders  of  Metabolism. 


Alcohol,  Quinia,  Eesorcin,  Kairin,  Chinolin,  and  Salicin,  also 
diminish  the  activity  of  the  natural  metabolic  ferments. 

Complex  Measures. — Some  of  the  most  powerful  means  at  our 
disposal  for  influencing  nutrition  are  a  combination  of  the  pre- 
ceding measures.  The  best  illustration  of  this  is  the  treatment 
carried  on  at  a  foreign  bath,  we  shall  say  at  Aix-les-Bains,  in 
Savoy.  Here  an  English  patient  enters  a  new,  a  piu-er,  and  a 
wanner  atmosphere.  His  food  is  reduced  in  quantity  and 
changed  in  quality ;  he  has  to  take  active  muscular  exercise  ;  he 
enjoys  a  daily  bath,  which  is  reaUy  a  complex  an-angement  of 
washing,  rubbing,  douching,  and  fi-equent  change  of  surface 
temperatui-e :  and  he  has  to  di-ink  a  definite  amount  of  the 
waters,  which  contain  Soda,  Lime,  Magnesia,  Iron,  and  Iodine, 
alt  combination  of  measures  is  manifestly  powerfully 

Tonics,  which  increase  the  tone  or  general  muscular  and  nutri- 
tive vigoui-,  belong,  as  we  have  seen,  to  several  of  the  precedini? 
classes.  ° 

in.   PATHOLOaiCAL  EeLATIONS. 

Ihe  disorders  of  metabolism  are  many  and  complex. 
Diseases  so  wide  apart  as  gout,  syphilis,  and  malaria,  and  dis- 
orders  so  different  m  theii' cause  and  effects  as  fever  and  fatty 
degeneration,  are  hnked  together  by  the  fact  that  they  are  aU 
afections  of  nutrition.  In  this  place  we  can  refer  but  to  a  few 
of  them,  and  that  very  briefly. 

The  cause  of  metaboHc  disorder  is  most  frequently  found  in 
th^  vngesta.  An  excessive  supply  of  lymph  to  the  active  ceUs, 
L  d  nT     -^T  °^  ^'""''^^^  ^-'^  indulgence 

™ise' ^-if  d-r?""""*  fPP  y°f  from  insufficient 

exercise,  will  disturb  general  metabolism  as  they  disturb  hepatic 
metabolism  and  contribute  to  the  production  of  the  diseases 
known  as  obesity  and  gout.  Lefieiency  of  plasma  is  a  iSt  of 
anaemia,  as  we  saw  in  the  last  chapter;  and  since  it  gen^aUv 
accompames  aglobulism  and  deficiency  of  oxygen  the  resS 
feebleness  of  metaboUsm  thi-oughout  the  entire  body  Meta 

wessi  w  niL  temperature,  moistui-e, 

pressure  and  electncal  condition  of  the  air;  and  local  chano^es 

The  o'pSX,  *°  -Ids,  and  rheumTt^l 

other  nrdoii  of  faily  growing  rhat  fever  and  many 

f>,„  f°  I  metabolism  are  often  due  to  the  entrance 

wiethnr  °^  exiraneons,  or  substances 

^onttia  of  £"7'  "^'S-'-^^f- organised,  su4  as  foiU  air,  the 
contagia  of  meas  os,  scariatma,  and  other  exanthemata  and 

suggested  that  these  orgamsms  interfere  with  metabolism  by 
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settling  in  the  tissues  and  carrying  on  an  indepent  metabolism 
of  their  own,  that  is,  by  living,  thi-iving,  and  reproducing  their 
like  at  the  expense  of  the  pabulum  of  the  tissues ;  that  they 
throw  the  products  of  their  changes  into  the  venous  current, 
which  is  thus  poisoned  and  infects  the  rest  of  the  body ;  and 
that  by  their  life-changes  they  cause  a  development  of  heat 
■which  constitutes  one  part  of  fever. 

The  phenomena  of  disordered  metabolism  are  necessarily  of 
endless  variety  and  complexity.  The  most  striking  symptoms 
attend  that  kind  of  excessive  nutrition  known  as  fever,  viz., 
wasting,  increased  excretion,  high  temperature,  and  general 
hmctional  derangement.  To  this  subject  we  shall  return  iu 
chapter  xiv.  Injiammation  may  be  broadly  defined  as  a  similar 
increase  of  metaboUsm  in  a  local  form.  Defective  local  nuti-ition 
is  seen  in  fatty  and  calcareous  dei/encrations.  In  some  forms  of 
derangement  the  results  are  chiefly  appreciable  in  connection 
with  the  tissues  themselves,  as  in  obesity ;  in  others  they  are 
discovered  in  the  excretions,  e.ff.  gravel,  and  glycosuria ;  in 
many  instances,  such  as  gout,  they  can  be  found  both  in  the 
tissues  and  excretions.  Occasionally  they  take  the  f  onn  of  ex- 
cessive and  mmatm-al  growth,  invading  and  destroying  the 
normal  structures,  as  in  cancer.  In  other  diseases  the  gi-owth 
is  rapidly  followed  by  decay,  as  we  see  in  syphihs  and  tubercle. 
"When  the  derangement  remains  persistently,  and  establishes 
itself  in  the  organs,  without  definite  anatomical  change,  it  con- 
stitutes in  part  the  so-caUed  diatheses— gouty,  rheumatic, 
calculoid,  etc.  Manifestly  in  this  great  collection  of  diseased 
conditions  we  have  an  urgent  demand  for  treatment. 

IV.  Natural  Eecoveby. 

Experience  has  taught  us  that  many  of  the  most  common 
derangements  of  metaboUsm,  such  as  fever,  gravel,  and  rheu- 
matism, are  of  but  temporary  dm-ation,  that  is,  disappear  spon- 
taneously, when  the  normal  conditions  have  returned  or  are 
restored.  The  forms  which  natural  recovery  takes  in  metabohc 
disorder  are  known  as  reaction  and  repair,  i.e.  increased  nutntive 
activity  often  associated  with  inflammation.  Unfortunately  this 
class  of  derangements  are  peculiarly  liable  to  recur,  but  this 
is  chiefly  because  of  the  return  of  unliealthy  cu-cumstances. 
Here  too,  as  elsewhere,  recovery  is  Hmited  by  anatomical 
changes ;  but  even  gi-owth  and  degeneration  will  sometimes 
disappear,  under  favoui-able  conditions. 

V.  Thbuapeutios. 

The  rational  treatment  of  disorders  of  nutrition  is  a  subject 
of  such  large  proportions  that  it  can  bo  discussed  only  m  an 
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illustrative  way  in  the  present  work.  A  careful  consideration 
however,  of  the  principles  laid  down  under  the  preceding- heads 
will,  it  IS  hoped,  enable  the  student  to  extend  his  knowledge 
practically  on  his  account. 

The  general  treatment  of  disorders  of  metabolism  involves 
the  regulation  of  the  whole  manner  of  living  :  of  the  food  and 
air,  the  work  done,  the  e.xcretions,  and,  above  aU,  the  careful 
balance  of  these.  Muscular  and  nervous  exercise  must  be 
ordered  in  fair  proportion,  to  prevent  obesity  and  gout  on  the 
one  hand,  or  exhaustion  and  degeneration  on  the  other 

When  an  actual  iastance  of  metabolic  disorder  demands 
treatment  we  must  fu-st  attempt  to  ducover  its  cause,  and  to 
remove      by  the  same  measui-es  which  might  have  pi'evented 

Lr.  -  ^  "T"  °!-  ^°}'^  ^°  ^^ept  fi-om  the  system  in 
many  instances  by  a  timely  and  thorough  refonn  of  the  cUet 
and  stimulation  of  the  bowels,  liver,  and  kidneys  by  a  com- 
bined cathartic  and  cholagogue,  foUowed  by  a  salLe,  Is  recom- 

r  rnl™  ^^1,*^'  ^''"^  °*  ^^'^  i^'-^d  poisoning  may 

be  cmed  in  the  same  way,  by  hastening  the  excretion  of 
the  metal  by  Iodide  of  Potassium,  men  these  or  ZhZ 
disorders  of  metabolism,  such  as  rheumatism,  s;;hSs  and 
tuberculosis,  have  become  chronic,  gi-eat  benefit  is  da-i^d  Cm 
diange  of  air  and  treatment  by  natui-al  baths.  We  c^  s^m^ 
farues  remove  fa  ty  degeneration,  that  marked  instance  of 
imperfect  metabolism,  by  removing  its  cause-an  imperfect 
blood-supply,  local  or  general,  by  Ii-on.  In  oth^r  easel 
we  mayattemp   to  destroy,  if  we  cannot  remove,  the  cause 

the  waste  is  repaired  by  nourishmZ  a  I  "i^^^^^^^er  chapter ; 
relieved  as  they  arise  Infln^^!^  '  other  symptoms  are 
effusions  into  c^aS  eToSr^  1^-'''''^  offects-abscess, 
treated  by  ocaHt  in^C  n  '  ^^'^T^'        8°  on-will  be 
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■we  have  to  dii-ect  a  considerable  part  of  our  treatment  to  the 
maintenance  of  the  general  nutrition,  hy  preserving  digestion, 
and  giving  highly-nutritious  foods,  such  as  Cod-liver  Oil  until 
the  process  has  temporarily  spent  itself,  and  ended  possibly  with. 
the  evacuation  of  the  diseased  parts. 

The  question  of  the  treatment  of  syphilis,  chronic  gout, 
rheumatism,  and  a  number  of  local  diseases  probably  related  to 
these,  for  example,  of  the  skin,  joints,  and  nervous  system,  in- 
troduces us  to  the  MJ«  of  alteratives.    We  saw  that  alterative 
druo-s  act  by  exercising  the  tissues,  and  we  have  now  to  ^  point 
out  how  exercise  benefits  an  organ  actually  the  seat  of  disease. 
For  instance,  syphilis  is  characterised  locaUy  by  masses  _  or 
patches  of  smaU-celled  growths,  with  peculiar  anatomical 
relations,  proceeding  probably  to  ulceration,  that  is,  to  death  of 
the  pai-t.    How  do  Mercury  and  lodino  remove  these  growths 
and  thus  ciu-e  the  syphilis  f    In  answer  to  this  question  it  may 
he  said  that  there  are  two  ways  in  which  it  may  be  desirable  to 
exercise  tissues.    First,  there  may  be  need  of  increased  meta- 
bolic change  in  order  to  remove  excessive  growth.  Mercuiy 
and  Iodine  act,  partly  at  least,  in  this  way  upon  syphilitic 
growths     They  hasten  the  life-processes  of  the  yoimg  ceUs 
so  much,  that  the  ceUs  disappear  in  the  form  of  products,  or  as 
it  is  commonly  expressed,  "are  absorbed."    It  is  essential  to 
the  success  of  this  plan  of  treatment  that  the  alterative  sub- 
stances should  be  thoroughly  under  conti-ol,  and  as  we  have 
seen,  that  abundant  food  and  air  bo  mgested  to  prevent 
failui-e  of  nutrition.  .  . 

Secondly,  there  is  an  effect  of  exercise  beyond  an  mcrea;,e  ot 
work  accomplished:  work  that  is  increased  in  can  be 

chan-ed  in  kwd  ;  exercise  is  beneficial,  not  only  to  the  mdolent 
indi^dual,  but  to  the  vicious.  So  with  the  tissues.  Exercise 
may  bring  them  into  a  new,  a  noi-mal,  state  of  function,  when 
Sey  have  been  deranged  or  even  diseased.  In  order  to  get  the 
tissues  to  work  noi-mally,  we  must  get  them  to  work  son>eho^v 
knowing  that  such  work  means  chenncal  change,  or  even  acti^  e 
Stri?ivl  renovation  of  the  elements.  The  natin;al  disposihon 
which  aU  tissues  inherently  possess  to  retm-n  to  the  noiinal  s 
Thus  afforded  an  opportimity  of  coming  into  play ;  '"^d  ^e  res  It 
is  not  a  mere  increase  of  activity,  but  also  an  aUeratxon  rn  hv,d 
of  ae  activity.  Henceforth  the  protoplasm,  if  suppbed  ^Nith 
an  aWlance  of  food  and  oxygon,  itself  rctums  to  the  nomi-'d 
B^ate     This  powerful  effect  of  alterative  drugs  is  se«i  m  such 

SUverAnllmony,  Phosphorus,  and  occasionally  Copper  and 
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Zrne.  Sulphur  is  a  mild  alterative,  valuable  in  rheumatism  and 
skin  diseases,  especiaUy  in  the  form  of  natm-al  waters.  Many 
vegetable  substances  are  crecUted  with  like  properties,  notably 
barsapariHa,  Guaiacum,  Hemidesmus,  Serpentaiy,  and  Mezcr- 
eiim,  but  the  physiological  action  of  these  is  very  obscui-e,  and 
tHeir  value  as  medicines  doubtful. 


Sraopsis  OP  Dkugs  which  influence  Metabolism 


SUDSTANCES  WHICH 

INCREASE  Metabolism 
Altebatives. 

Substances  which 
DIMINISH  Metabolism 

Local  Stimulants. 
Local  Altekatives. 

Hydrargyrum 

Fernim 

Antimonium 

Phosphorus 

Arsenicum 

Sulphur 

Calcii  Sulpliidum 

Calcii  Chloridum 

Calcis  Hypophosphis 

SodiB  Hypophosphis 

Water 

Guaiacum 

Hemidesmus 

M  ezereum 

Sarsa 

Caff,  in 

Giiarana 

Coca 

Oleum  Morrhu88. 
Oleum  Olivie 
Glycerinum 
Alcohol 
Quinia 

Salicin  and  Salicyhites 

Eesorcin 

Chirolia 

Kairia 

Cadmium 

lodnm 

Sulphur 

Water 

Fixed  Oila 

Alcohol 

^ther 

Chloroforraum 

Ammonia 

Volatile  OUs 

Oleo-Resins 

Eosins 

Balsams 

CHAPTER  X. 

THE  CIRCDLATOKY  SYSTEM. 

I.  Physiological  Relations. 


virtue  of  the  elasticitv  of  t'h  ?       .  artencs,  which  by 

and  exert  an  eoiS  \L  n,  n^"'f '°   '  ^°^^tantly  distended, 

intermittent  action   of  tT  ^  °^  ^'^^  ^ho 

continuous  forcra/lIS/^ri  ^^""^  converted  into  a 

t^e  aortic  valves)  ^^t^^Z^. 
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The  surface  of  the  hlood-stream  is  broken  only  in  the  arteries 
by  the  wave  raised  by  each  fi-esh  discharge  from  the  heart,  and 
this -wave  is  called  i/ie^JJt^stf. 

The  heart  performs  its  work  by  vu-tue  of  bemg  a  neryo- 
muscular  organ,  fi-eely  suppUed  with  blood  by  the  coronanes 
The  muscular  tissue  is  normaUy  stimulated  to_  contract  by  the 
intra-cardiac  ganglia,  which,  whilst  automatic  m  action  are 
excited  by  impressions  commg  from  the  mner  sm-face  of  the 
heai-t-chiefly  impressions  of  pressm-e  or  resistance;  and  the 
vigom-  of  systole  is  in  direct  proportion  to  this  pressui-e,  which 
in  turn  is  /eferable,  partly  to  the  amicular  charge,  and  partly  to 
Se  rsistanco  aheal.    The  movements  of  the  hear  are  regu^ 
lated  by  the  cardiac  centre  in  the  meduUa,  which  is  that  part 
S  the  nervous  system  where  afferent  _  mipressiom  je  fast 
received  and  then  reflected  as  motor  impulses  to  the  heart 
eXr      the  vagus  or  by  the  sympathetic  the  termmaUon^  ol 
which  are  connected  with  the  cardiac  ganglia    An  mpression 
Se  upon  the  terminations  of  the  vagus  diimmshes  the  frequ^^^^^ 

Tthe  nervous  dischai-ges  from  the  ^^^^^^^ 
pnr,trflptions  of  the  heart ;  an  impression  made  on  the  termina 
£s  of  trsympathetic  Accelerates  them.    With  regard  to  he 
tions  01  rne  by   i  important  to  observe  that  the 

'^I^:^^^^^-  w'ate-  t^™j  J- 
short, giving  afi-equentpi^^^^^^^^^^^ 

the  nervo-musciilar  appaiatus  lesis  auu  x  ;r,frpnnont 

through  the  coronary  blood,  ^^^^^^a^     ^^^^^^  \^  nerve-trimks. 

tap,,,.io.«bl,  str,ms.f 

system  itself,  into  ims  ^0""^-  J'"'^  ,^srora  sldn,  muscles, 
impressions  from  the  vessels,  f  dominaUnsccja^  ^^^^ 
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mfluence,  however  slight,  to  which  the  body  may  be  exposed 
Fm-ther,  the  cardiac  centre  is  affected  by  its  blood-supply' 
including  both  the  quahty  and  pressure  of  the  blood  within  it.  ' 

Amongst  the  afferent  impressions  reaching  the  cardiac 
centre,  those  fi-om  the  heart  itseH  travel  through  the  vagus 
These  are  partly  impressions  of  common  sensibility,  which 
pass  thi-ough  the  medulla  into  the  convolutions ;  and  althoueh 
noi-maUy  too  feeble  to  be  perceived,  may,  if  powerful  give 
rise  to  sensations  of  pain,  distress,  weight,  and  palpitation,  re- 
lerred  to  the  pra3Cordium. 

The  arUries  are  active,  irritable  muscular  tubes,  whose 
cahbre  can  be  modified  by  a  variety  of  influences.  A  local 
nervous  mechamsm  guides  the  vasor  muscles  ;  vaso-motor  and 
vaso-dilator  nerves  pass  between  the  local  mechanism  and  the 
central  nervous  system;  and  there  is  a  great  central  point  in 
the  medulla  oblongata,  caUed  the  vaso-motor  centre,  as  well 
as  other  lower  centres  in  the  cord  and  brain,  which  collect  im- 
pressions from  every  part  of  the  body,  and  reflect  them 
tlu-ough  the  vaso-motor  or  vaso-dilator  nerves,  as  the  c^s" 
may  be,  to  the  vessels.     The  muscular  coat  of  the  arte! 

'■'tone  '-tf  tb"  """f  *°  "  «°-^alled 

tone  to  the  vessels,  which  is  one  of  the  elements  of  tbnt 
^rchnal  factor  of  the  circulation,  the  peripheral  ZTaL  The 
moie  active  the  vaso-motor  nerves  or  centres,  the  gTeater  the 

the  dilator  the  lower  the  pressure ;  and  the  influence  of  each 

^;^Thos:T^^''T-'°"-T°°'^^-  P-t-ular%asciS2 
areas,  e.(f.  those  of  the  slan  and  mesentery,  may  also  ho 

dik  ed  or  constricted  independently  of  others  MaSfestlv 

ocal  dilatation  will  admit  more  blood  to  the  part  and  s^Wer 

the  general  a.-terial  pressure;  local  constriction  ncrelse 

the  local  resistance,  and  so  raise  the  general  pressurrAmontst 

\Z      "^l^.'^t  '^"•e'=."y  upon  it  as  we  shall  presently  see 

mmmi 

d  lator'  neZT  'f''''"^  *°  ^^e  vessels  through  the 
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for  reducing  the  intercardiac  pressure  is  called  the  depressor 
mechanism  of  the  circulation. 

The  capillaries  effect  the  final  distribution  of  hlood  to  the 
tissues.  Theii-  soft  protoplasmic  walls,  through  -which  the 
plasma,  the  oxygen,  and  the  corpuscles  pass  into  the  tissues, 
have  irritahility  of  their  own,  and  they  are  subject  to  many 
other  iafluences,  viz.  those  of  the  nervous  system,  of  the  blood 
which  they  contain,  of  the  arteries  and  the  veins  at  either 
extremity,  and  of  the  activity  of  nutrition.  In  the  capillaries 
we  discover  the  other  element  of  the  peripheral  resistance. 

The  veiMs  convey  the  blood  back  to  the  heart  as  com- 
paratively passive  tubes.  They  are  probably  subject  to  special 
nervous  influences,  but  they  are  chiefly  influenced  physically 
by  the  volume  of  blood  passing  through  them,  that  is,  by  the 
condition  of  the  heart  ia  fi-ont  and  of  the  ai-teries  and  capillaries 
behind.  Thus,  shortness  of  diastole,  i.e.  frequency  of  the  heart, 
diminishes  the  time  of  emptying  the  veins,  and  raises  the 
pressiu-e  within  them.  A  low  arterial  pressure  and  a  fi-ee  flow 
thi-ough  the  capillaries  have  the  same  effect.  _  Conversely,  the 
veins  react  physically  on  the  heart  and  capillaries ;  if  they 
are  dilated  and  fuU,  the  return  of  the  blood  to  the  auricle  is 
delayed,  and  the  force  of  systole  weakened  fi-om  lowness  of  the 
charge,  whilst  the  capillaries  are  obstructed,  and  the  flow  of 
the  plasma  and  metabolic  products  between  the  vessels  and  the 
tissues  disturbed. 

We  can  now  understand  the  meaning  of  the  expression,  the 
general  blood-pressure.  The  elasticity  of  the  arteries  being  taken 
as  constant,  the  pressure  of  blood  within  the  ai-terial  system  at 
any  given  moment  will  depend  upon  (1)  the  total  quantity  of 
blood  in  cii'culation ;  (2)  the  action  of  the  heart;  (3)  the 
freedom  of  the  flow  into  the  veins,  i.e.  the  peripheral  resistance, 
due  to  vasor  constriction  and  capUlary  obsti-uction.  The 
arterial  pressure  is  so  far  seK-regulated,  through  the  quantity 
of  blood  La  cii'culation,  by  means  of  the  Malpighian  bodies  of 
the  kidney.  In  this  mechanism,  the  general  arterial  pressure 
is  brought  to  bear  upon  a  length  of  unsupported  ai'teiiole,  so  as 
to  press  or  excrete  the  water  of  the  blood  thi-ough  the  vascular 
waU  into  the  ui-inif  erous  tubule.  By  the  muscular  and  nervous 
structures  in  the  waUs  of  the  afferent  and  efferent  arterioles, 
the  pressure  upon  the  glomerulus  may  be  cut  off,  or  thi-OTs-n  on, 
as  the  system  requires,  the  result  being  less  or  more  wateiy 
excretion,  and  corresponding  rise  or  f^ill  of  the  blood  pressure. 
The  perspiratory  excretion,  and,  indeed,  aU  exudations  probably 
act  in  the  same  way  as  the  urinaiy,  only  less  powerfully. 

Another  powerful  influence  on  the  circulation  as  a  whole 
is  musculai-  activity,  exertion  being  attended  by  cai-diac  ex'Mte- 
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*  ment  and  high  arterial  pressure,  and  muscular  rest  by  calm 
action,  of  the  heart  and  a  quiet  pulse. 

II.  Pharmacodynamics. 
The  circulatory  system  affords  one  of  the  most  striking 
instances  in  the  body  of  provisions  for  physiological  change,  and 
of  functional  reaction  to  influences  of  every  kind  which  bear,  or 
may  be  brought  to  bear,  upon  it.  Herein  lie  at  once  its  power 
of  accommodation  to  circumstances  and  its  vulnerability  ;  and 
here,  too,  the  therapeutist  discovers  his  opportunity  of  in- 
fluencing the  heart  and  vessels  at  his  pleasui-e. 

1.  The  total  volume  of  blood  in  circulation  being  one  of 
the  prime  factors  of  the  blood  pressiu-e,  every  change  in  this 
vohmie,  whether  by  abstraction  or  addition,   must  alter  the 
pressure.    This  can  readily  be  accomplished  by  leeching,  cup- 
pmg  or  venesection  on  the  one  hand,  or  by  transfusion  on  the 
other  hand.     As  a  matter  of  fact,  however,  the  efeect  of  either 
method  on  the  circulation  is  but  temporary.  The  tension  of  the 
pulse  falls  with  venesection,  only  to  rise  again  quickly  by  in- 
creased absorption  of  fluids  fi-om  the  tissue  and  bowels  into  the 
circulation.  Ti-ansfusion  raises  the  blood  pressui-e  for  a  time,  but 
the  compensatmg  mechanisms  soon  restore  the  previous  averao-e 
pressui-e.     Venesection  is  therefore  the  most  powerful  of  Si 
measures  for  quickly  taking  the  tension  off  the  whole  circulation 
and  rehevmg  the  heart  and  lungs,  but  it  is  practicaUy  useless 
tor  the  pui-pose  of  pennanently  reducing  the  blood  pressiu-e  ■ 
and  transfusion  issimilariy  of  inestimable  value  in  rapidly  re- 
storing the  pressure,  if  it  have  fallen  dangerously  low  from  loss 
9    T'/'if        preventing  death  by  cii-culatory  failure. 
^-J-he Heart.—a.  The  intrinsic  nervo-muscular  apparatus  may 
be  either_  stwiulated  or  depressed.     The  fii-st  dii-ect  cardiac 
stimulant  is  an  active  coronary  circulation,  through  which  the 
heart  responds  to  improved  quaUty  of  the  blood  iS  oxj^gen  and 
plasma,  and  hus,  mdii-ectly,  to  proper  air  and  food  healthy 
d^^gestion,  and  hepatic  action.     Direct  cardiac  stimxdants  in- 
clude many  drugs,  snch  as  Alcohol,  Digitalis,  Scilla,  Strychrda 
Ammonia  Ether,  etc     The  continuous  battery  cuiient  IpXd 
through  the  region  of  the  heart  acts  similarly      iJ        st  mn 
lation  IS  a  ready  and  powerful  means  of  increJsing  t£  acti^^ty 

^anl^^rthol  of'T"!  ^''^^^^^ 
oWp^  "methods  of   local  nervous  stimiUation  described  in 

\  f'^f '^^^l^y  ^i^tiou  of  the  fifth  nei-ve  by  Amm^ 

SVe  .rl     f.^^'^J^^and  flageUation,  and  counter-iiritation 

lant  influence  on  the  heart  through  the  nervous  system,  as  weU 
as  rehevmg  it  by  abstraction  of  blood.    Carminatives  s  i^Xte 
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the  heart,  partly  directly,  partly  hy  refiexioii  thi-ough  the 
centi'al  nervous  system  of  their  impression  on  the  gastric 
mucosa.  The  mind  is  a  powerful  instrument  for  invigorating 
the  heart.  Cheerfulness  and  encom-agement  may  be  more 
useful  to  a  patient  than  many  drugs.  Lastly,  all  measui-es 
■which  lengthen  the  diastole  (slow  the  heart)  increase  the 
cardiac  strength  by  affording  more  time  for  rest. 

The  intiinsic  nervo-muscular  apparatus  may  be  dspressed  or 
soothed  by  the  opposite  set  of  measures  ;  by  a  low  coronary  pres- 
sure, the  effect  of  low  diet,  pm-gatives,  dim-etics, and  diaphoretics; 
by  arresting  reflex  impulses  by  means  of  general,  peripheral, 
and  central  nervous  sedatives,  such  as  Opium,  warmth,  or 
plasters  applied  to  the  prsecordium,  and  the  general  warm 
bath ;  and  by  all  measures  which  shorten  the  diastole,  i.e., 
increase  the  rate  of  the  pulse.  Lastly,  we  have  a  number  of 
drugs  which  are  direct  cardiac  depressants,  including  Opium, 
Diluted  Hydi'ocyanic  Acid,  Aconite,  Antimony,  Potash,  Chloro- 
form, Chloral,  Ergot,  Veratria,  Ipecacuanha  and  many  more. 

The  afferent  nerves  of  the  heart,  which  carry  to  the  brain 
the  impressions  of  common  sensibility  originating  in  the  cardiac 
tissues,  may  be  depressed  by  means  of  Opium,  Chloral,  Bella- 
donna and  its  aUies,  and  possibly  by  heat  and  cold. 

b.  The  terminations  of  the  vagus  in  the  heart  may  be  stimu- 
lated, and  the  cardiac  action  rendered  less  frequent,  by  Digitalis 
and  SciUa.  The  same  part  of  the  inhibitory  mechanism  may  be 
depressed,  and  the  rate  of  the  heat  increased,  by  Belladonna, 
Hyoscyamus,  Stramonium,  Amyl  Nitrite,  and  large  doses  of 
many  drugs.    These  local  measures  act  very  powerfully. 

c.  The  cardiac  centre  in  the  meduUa  is  readily  stimulated  by 
certain  drugs,  such  as  DigitaHs  and  ScUla,  Ether,  Alcohol  and 
Chlorof oi-m  at  first.  Strychnia,  and  Belladonna ;  and  by  many 
peripheral  nervous  impressions,  such  as  counter-irritation  and 
cold.  On  the  other  hand  it  can  be  depressed  by  wann  applications 
to  the  sui-face,  such  as  the  hot  bath,  and  by  certain  drugs, 
including  Chloroform  and  Alcohol  after  the  first  stage,  Aconite, 
Antimony,  Opium,  Chloral,  Diluted  Hydi-ocyanic  Acid,  Ipecacu- 
anha, Nitrite  of  Amyl,  Physostigma,  and  Conium.  Our  control 
of  the  inhibitory  action  of  the  vagus  at  either  extremity,  that  is, 
of  the  frequency  of  the  heart,  is  of  much  value  fi-om  the  power 
which  it  affords  us  of  influencing  the  cardiac  nuhition  and 
strength,  by  lengthening  or  shortening  the  diastole  or  resting- 
time  of  the  ventricle.  Thus  it  will  be  foimd  that  aU  cardiac 
retarders  are  cardiac  stimulants,  wMlst  aU  cardiac  acceleratoi-s 
prove  in  the  end  to  be  cardiac  depressants. 

In  this  connection  muscular  exercise  and  rest  must  be 
mentioned  as  the  most  powerful  and  available  •  of  all  the 
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measures  which  increase  and  diminish,  respectively,  the 
work  and  nutritive  activity  of  the  heart.  Eest  in  hed,  avoid- 
ance of  walking,  carriage  exercise,  movement  on  level  ground, 
are  a  descending  series  of  means  of  giving  the  heart  rest,  and 
the  different  kinds  of  wholesome  muscular  exercise  are  equally 
valuable  means  of  throwing  work  upon  the  heart,  when  its 
condition  demands  increased  activity. 

_  3.  The  Arteries.— The  peripheral  resistance  in  the  arteriea 
introduces  us  to  a  vast  number  of  pharmacodynamical  influences 
which  we  must  be  content  simply  to  emmierate  : 

a.  The  vaso-motor  centre  can  be  stimulated  directly  by  Alcohol 
and  Chloroform  (temporaidly),  by  Ether,  Ammonia,  Strychnia, 
Digitalis,  and  ScLUa  ;  by  ii-ritation  of  the  sensory  nerves  in  any 
accessible  pai-t  of  the  body— for  instance,  by  cold,  counter-irri- 
tants such  as  mustard,  etc.,  applied  to  the  calves  or  soles,  by  stimu- 
lation of  the  tiigeminus,  the  most  ready  and  powerful  means  of 
which  IS  Ammonia  held  to  the  nose.  On  the  other  hand,  the  vaso- 
motor centre  may  be  directly  depressed,  by  Alcohol  and  Chloro- 
ioi-m  m  the  second  stage,  by  Opium,  Chloral,  Diluted  Hydro- 
eyamc  Acid,  Antimony,  Ipecacuanha,  Aconite,  BeUadonna  and  its 
allies  ;  by  muscular  rest ;  by  emotional  quiet  and  balance  ;  and  by 
local  secktives,  such  as  anodynes,  warmth,  and  gentle  friction 
_     b.  The  heal  vaso-coiistrictor  mechanism  in  the  arterial  walls 
18  stimulated  directly  by  Lead  and  SUver,  Digitalis  and  Squill 
m  the  fii-st  stage,  Ergot;  and  by  local  cold,  produced  by 
irrigation  with  water,  by  Ether  spray,  or  by  evaporation  of 
spirituous,  acid,  and  sahne  solutions,  such  as  lotions  of  Eectifled 
bpmt.  Vinegar,  and  Chloride  of  Ammonium.  We  caU  these 
measures  vascular  astringents. 

Vascular jZitoa^ior,  may  be  effected  through  the  same  local 
mechamsm  by  the  Nitntes  of  Amyl  and  SodiuSi,  Nitroglycerine 
Alcohol,  and  BeUadonna;  by  the  local  heat  affoi'ded  by  pouS 

^nS''Tn=  groupof  VolatUeOiir,?rwS 

SarSd  M  ^™P^°\^^«.  ^^.^  types  ;  by  Acrid  OUs,  including 
Mustard  and  Mezereon  ;  by  imlant  metals  and  metaUoids,  such 
asZmc,  Copper,  and  Iodine;  and  artificial  carbon  compoimds 
mcludmg  Creasote,  Carbohc  Acid  and  theii-  allies.  LocarvSar 
dilators  are  naturally  local  circulatory  stimulants  The  con- 
tmuous  cmrent  also  causes  local  vascular  dilatation. 
=,-=f  As  one  of  the  causes  of  peripheral  re- 

Serest'to  the?.^''°"°!*^  '"^"^^'y  i«  object  of  great 
interest  to  the  therapeutist.    We  can  dilate  the  capillaries  and 

E  co/fii.,  ^  ^^.^      ^"'^''^l  i^-it'-i'its,  such  as 

nibofacicnts  "TZ  .  f  T'''  ^T^"'''^'  ^^"^''^tic  OHs,  and  other 
ruDotacicnts.    This  is  but  an  eariy  stage  of  the  process  of  in- 
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flammation,  ctaracteriBed  by  capillary  dUatation  and  escape  of 
the  constituents  of  the  blood,  which  can  be  taduced  by  a  con- 
tinuation of  the  same  measures,  or  by  excessive  heat,  Cantha- 
rides,  Croton  OU,  etc.  (vesicants  and  pustulants),  and  markedly 
modifies,  as  we  shaU  see  in  chapter  xiv.,  the  capillary  circulation 
of  neighboui-iag  parts,  and  the  general  blood  pressui-e. 

On  the  other  hand,  we  can  contract  the  capillaries  and 
diminish  the  flow  through  them  by  the  appUcation  of  excessive 
local  cold  (congelation  and  refrigeration),  by  Lead,  and  SHver, 
which  are  pui'e  astringents  ;  and  by  the  constringents,  namely, 
Tannic  and  GaUic  Acids,  and  the  many  vegetables  which  contain 
them  (Kino,  Catechu,  etc.),  which  constringe  or  "tan"  the  con- 
nective tissues  supporting  the  deUcate  capillanes,  by  condensmg 
their  gelatinous  and  albuminous  constituents.  Some  substances, 
such  as  Persalts  of  Iron,  may  also  arrest  the  circulation  m  the 
capillaries,  by  promoting  coagulation  of  the  blood  withm  them. 

6  Our  influence  upon  the  waUs  of  the  veins  appears  to  be 
but  smaU.  The  veins  of  a  part  may  be  dilated  by  hot  apphca- 
tions ;  contracted,  and  then  dilated,  by  moderate  local  cold. 
Ergot  is  believed  by  some  authorities  to  relax  the  venou-s  walls 
Indirect  measures  are  more  powerful  in  our  hands.  The  heart 
a  fronte,  or  the  arterial  pressui-e  a  tcrgo,  may  be  employed  as 
we  have  seen,  to  increase  or  diminish  the  venous  pressm-e  ihe 
processes  of  secretion  and  excretion  are  not  less  powerful  m 
modifying  the  fulness  of  the  veins.  Thus,  hydi-agogue  purga- 
tives, as  4e  have  seen,  di-ain  the  portal  system;  and  we  shaU 
afterwards  find  that  saline  diuretics  reheve  the  renal  vems  m  a 
very  similar  way. 

III.  Pathologicai.  Eblations. 
The  complex  circulatory  apparatus  is  subject  to  many  forms 
of  derangement  and  disease,  a  few  only  of  which  require  to  be 
noticed  for  the  pui-pose  of  iUustrating  the  apphcation  of  drugs 
and  other  therapeutical  measiu-es.  i,-  fi^rpfi 

1  Disorders  ot  the  heart  and  vessels  belong  chiefly  to  three 
clas8;s  according  to  their  causes:  [a]  They  may  be  due  to 
Sect  causes,  such  as  mental  excitement  or  depression 

S^to  some  cause  acting  reflexly  through  tl^e  nervous  centres  in 
the  medulla,  such  as  derangement  of  the  stomach  "itestmes 
,,teri?s  ete     (b)  They  may  originate  in  morbid  states  of  he 
,  £7  especial  y  ana3mia,  which  distm-bs  the  centres  m  he 
11  n  +be  vessels  and  the  norvo-muscular  structures  m  the 
^hWcUrv  may  be  traced  to  a  poison  in  the  system  ...9. 
S ceo  V%S^o^l^^X,  and  the  poison  of  gout,  each  of  which 
has  a  specific  action  on  some  part  of  the  mechanism. 
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2.  Organic  disease  will  te  sufficiently  illustrated  ty  a  well- 
marked  case  of  progressive  heart  disease  fi-om  some  morbid 
state  of  the  aortic  valves.    These  valves,  from  their  position 
and  constant  movement,  are  peculiarly  subject  to  disease. 
They  thus  become  distorted  or  even  destroyed,  and  rendered 
unfit  to  direct  the  movements  of  the  blood,  which  is  con- 
sequently obstructed  in  its  exit  fi-om  the  heart  in  systole,  and  re- 
gui-gitates  fi'om  the  aorta  during  diastole.     The  great  power  of 
adaptation  to  change  of  circimistances  possessed  by  the  circula- 
tion is  generally  sufficient  to  compensate  for  moderate  valvular 
disease,  by  hypertrophy  of  the  muscular  walls  of  the  heart. 
The  serious  symptoms   set  in  ivhen  compensation  fails,  i.e. 
as  a  rule,  when  the  nutrition  of  the  ventricular  wall  is  in- 
sufficient to  supply  the  increased— possibly  ever-increasing— 
demand  for  muscular  force.    The  order  of  events  is  then  as 
foUows  :  systole  fails  to  overcome  the  intraventricular  pressure ; 
the  chamber  is  imperfectly  emptied,  and  therefore  over- 
distended  in  diastole;  the  waUs  are  stretched;  and  the 
cavity  IS  dilated.    Pain  and  "  oppression  "  make  their  appear- 
ance at  this  stage,  and  cause  great  distress.  Henceforth  derange- 
ment proceeds  apace.    With  the  dilatation  of  the  chamber,  the 
mitral  valve  becomes  incompetent  or  misfitting;  blood  regur- 
gitates in  systole  into  the  left  auricle;  the  pulmonary  circula- 
tion becomes  over-distended ;  the  obstruction  makes  itself  felt  in 
the  right  ventricle  ;  and,  after  a  time,  in  the  right  auiicle  by 
forcmg  the  tricuspid.    The  systemic  veins  now  become  con- 
gested from  obstruction  a  fron/.e ;  the  viscera  become  loaded 
with  venous  blood;  their  fimctions  are  disordered;  and  hsemor- 
rhage,  dropsy,  fluxes  of  plasma  fi-om  the  bowels  and  bronchi 
and  discharges  of  albumen  in  the  urine  occur.    These  derange- 
ments  coupled  with  those  of  respiration,  the  cardiac  distress, 
and  the  efiects  of  anremia  fi-om  imperfect  arterial  supply  flnaUv 
render  kfe  impossible.    During  this  process  of  backward  dilata- 
tion, the  cardiac  action  is  necessarily  disordered  in  aU  respects, 
the  strength  and  regularity  of  the  pulse  giving  way,  and  its 
rate  being  decidedly  accelerated. 

3.  I£amorrhaffe  --B\eedhig  produces  certain  efPects  on  the 
system,  partly  referable  to  loss  of  blood,  and  partly  to  faU  of 
the  blood  pressure.  It  is  natui-aUy  an-ested  by  this  faU  of 
pressure,  by  coagulation  of  the  blood  at  the  seat  of  disease,  and 
by  retraction  of  part  of  the  coats  of  the  vessel,  n  the  ha^mor- 
ruage  be  severe,  fainting  or  spncope  occurs,  that  is,  loss  of 
consciousness  fi-om  failure  of  the  heart  and  consequent  de- 
ficiency of  blood  and  blood  pressure  in  the  brain.  Any  other 
Z7  fl'^  L  Till  P^duce  the  same  effect.  At  the  same 
time,  the  weight  of  the  body  cannot  be  supported  on  account  of 
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the  general  muscular  paralysis,  which  is  another  result  of  the 
cerebral  anasmia  ;  and  the  patient  falls.  The  recumbency  fortu- 
nately has  a  favourable  effect :  it  restores  the  circulation  through 
the  cardiac  and  vaso-motor  centres,  increasing  their  activity ; 
and  renders  the  cerebral  centres  more  responsive  to  afferent 
impressions. 

IV.  Natubai/  Recovery. 

The  -whole  circulatory  system  is  furnished  with  so  many  and 
so  accurate  regulating  and  compensating  mechanisms,  that  not 
only  the  great  range  of  normal  conditions  to  which  it  is  exposed, 
but  even  many  morbid  changes,  can  be  successfully  met.  The 
chief  of  these  provisions  for  preventing  or  counteracting  disease 
ai'e  the  reserve  force  of  the  heart ;  the  power  of  compensatory 
hypertrophy  ;  the  depressor  mechanism  ;  the  arrangements  for 
relief  of  the  vessels  by  escape  of  the  fluid  portions  of  the  blood 
througli  the  kidneys  and  bowels,  and  iato  serous  spaces  ;  and 
the  natural  mode  of  recovery  fi-om  hcemorrhage  and  syncope. 
All  these  methods  of  natural  relief  or  recovery  are  full  of  sugges- 
tions to  the  therapeutist,  and  rational  treatment  must  follow 
nature's  lines.  The  two  cu-cumstances  which  chiefly  set  a  limit 
to  compensation  are  failure  of  the  coronary  arteries  to  supply 
the  hj'pertrophied  walls,  and  suddenness  of  the  cardiac  lesion, 
which  may  hopelessly  disturb  the  circulation  before  there  is 
time  for  hypertrophy  to  occur. 

V.  Therapeutics. 

Although  the  details  contaiaed  in  the  four  preceding  sections 
are  very  numerous  and  complex,  the  rational  therapeutics  of 
the  diseases  of  the  heart  and  vessels  can  be  sufiiciently  illustrated 
by  a  few  simple  piinciples.  The  grand  fact  that  stands  out 
prominently  amongst  all  the  others  is  that  dilatation  must  be 
prevented  or  relieved.  It  is  a  purely  physical  effect  or  state, 
resulting  from  the  failirre  of  the  great  physiological  condition  on 
which  alone  the  circulation  can  be  and  is  can-ied  on,  namely, 
that  the  driving  power  must  always  be  greater  than  the  resistance, 
i.e.  whilst  it  varies  with  it,  it  must  never  fall  below  it.  There 
are  many  other  indications  for  treatment,  but  none  that  approach 
this  in  importance. 

The  general  treatment  of  disorder  and  disease  of  the  heart 
will  mainly  consist  in  ensui-ing  an  equable  manner  of  life. 
Extraordinary  influences  of  every  kind,  bodily  and  mental, 
especially  exertion  and  excitement,  must  be  shimncd  by  persons 
suffering  fi-om  cardiac  disease,  or  in  whom  any  of  its  common 
causes  may  be  at  work.  When  disease  attacks  the  valves 
(endocarditis),  e.g.  in  acute  rheumatism,  absolute  bodily  rest 
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is  essential  to  relieve  the  strain  from  them  and  the  frequency 
of  theii-  movements ;  and  cardiac  depressants,  such  as  Potash 
Aconite,  and  Veratria,  ai-e  employed  to  assist  this  effect.  ' 

Removal  of  the  cause  is  rarely  practicahle  in  heart  disease 
ihe  opposite  is  the  case  in  cardiac  disorder.  Treatment  here 
consists  m  relievmg  dyspepsia,  in  restoi-iug  the  condition  of 
tJie  blood,  in  securing  mental  rest,  and  in  removing  aU  poisons 
b-om  the  system,  such  as  alcohol,  tea,  and  tobacco,  by  a 
reformation  of  diet  and  personal  habits.  Carminatives  are 
speciaUy  valuable  m  dyspepsia  with  palpitation 

A  great  part  of  the  treatment  of  diseases  of  the  heart 
consists  m  counter  acting  the  came;  that  is,  in  the  prevention  and 
removal  of  dilatatwn      The  fli-st  rational  step  to  be  taken  is 
to  lighten  the  load  upon  the  heart,  to  lower  the  intra- 
ventricular pressure  which  it  is  unable  to  overcome.  Eest 
boily  and  mental,  is  the  most  obvious  and  easy  means  of  doing 
so  the  patient  bemg  kept  in  bed,  and  every  kind  of  exertSf 
and  excitement  forbidden.     The  pressure  may  be  furthe? 
reduced  by  purgation,  which  diverts  and  drains  the  bloo^  or 
If  the  condition  be  m-gent,  blood  must  be  removed  by  leecW 
cuppmg,  or  venesection,  aU  of  which  may  give  great  reliaTor 
even  preserve  life  when  it  is  threatened.  ^In  anXer  class  of 

Nil-t.     T'f  "^"^  by  means  of  Sugs 

Nitrite  of  Amyl  acts  very  swiftly  in  this  way,  giving  reUef  i^ 
that  terrible  form  of  acute  distension  of  the  w"wS  k 
called  "angina  pectoris,"  by  instantly  relaxing  the  vlslels  in 
S'  accelerating  the  cardiac  action     The  ame 

ttf.,ziiiTBi£;:^^^         ^^^^^  ^"S! 

other  ^X:^di^«eL7S^^^^^^ 

medulla    Vhey  ieas7th?^f^'''^^l*''  ^  ^"^"^ 
roughly  emptyfnjr  the  ohn^h  / 

6   y     npiying  tHe  chamber,  and  preventing  over-disten- 
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sion;  they  lengthen  the  time  of  filling  the  heart,  that  is,  of 
emptying  the  veins,  thus  favoui'ing  the  venous  flow ;  they 
ali'ord  rest  to  the  heart ;  and  they  also  increase  the  arterial 
pressure,  not  only  hy  filling  the  aorta  hetter,  hut  hy  stimulating 
the  vaso-motor  nerves.  They  are  therefore  indicated  in  that 
hack-ward  dilatation  of  chamher  after  chamber,  ending  in  di-opsy 
and  visceral  congestion,  -which  -we  have  discussed,  and  as  a  matter 
of  fact  they  prove  of  the  very  greatest  value  in  practice. 

Removal  of  effects:  Treatment  of  symiitoms. — Cardiac  pain, 
oppression,  anxiety,  and  other  foi-ms  of  distress,  can  be  reheved 
hy  cardiac  sedatives,  such  as  local  heat  or  cold.  Opium, 
Chloral  and  Belladonna.  Of  these.  Opium  is  the  most  po-werful, 
and  of  the  gxeatest  value.  We  must  never  forget,  ho-wever, 
that  in  Opium  -we  are  administering  a  dangerous  cardiac  depres- 
sant, -which  paralyses  in  large  doses  every  part  of  the  cii'culatory 
apparatus  ;  and  the  same  remark  appUes  to  Chloral.  The  per- 
fection of  the  therapeutic  art  is  to  use  these  remedies  -with 
judgment.  The  hypodermic  injection  of  Morphia  sometimes 
gives  complete  relief.  Belladonna  is  a  cardiac  anodyne  much 
more  easUy  employed,  because  less  depressant ;  but  is  much  less 
efficacious.  It  is  frequently  applied  locally  to  the  prajcordium 
as  the  Emplastrum.  A  rubefacient  or  even  shght  vesicant 
effect  on  the  siirface  of  the  chest  quickly  relieves  cardiac  pain. 
Pulmonary  disti-ess  fi-om  congestion  of  the  bronchi  and  alveoli 
may  be  specially  relieved  by  stimulant  expectorants,  such  as 
Ammonia  and  Scilla,  -which  increase  and  remove  the  bronchial 
flux  ;  but  here  again  the  value  of  rational  treatment  is  seen  m 
the  disappearance  of  dyspnoea,  hasmoptysis,  cough,  and  the. 
physical  signs  of  puhnonary  engorgement,  under  the  i^uence 
of  pui-ely  cardiac  remedies,  such  as  Digitalis  and  Alcohol. 
Dropsy  may  be  immediately  relieved  by  pimcture  of  the  part, 
but  hire  other  symptoms  disappears  rapidly  by  the  vems  when 
the  cardiac  strength  is  restored.  The  same  remarks  apply  ot 
the  visceral  congestions  and  their  temporary  reUef  by  purga- 
tives Diuretics  are  of  great  ser^dce  in  cardiac  dropsy,  acting 
nartlT  by  relieving  the  renal  veins  (salmes),  but  chiefly  by 
raising  the  arterial  pressiu-e  (DigitaUs  and  Scilla),  as  is  fully 
discussed  under  the  head  of  The  Kidney  in  chapter  xii. 

Hsemorrhage  —  Hsemostatics.  — External  haemorrhage  is 
readily  arrested  by  sm-gical  means.    If  the  lesion  be  interna 
as  in  the  stomach  or  lungs,  we  must  trust  chiefly  to  medicinal 
remedies  which  are  known  as  hsemostatics. 

Ia\  So  far  the  cardiac  depression  caused  by  the  hemorrhage 
may  be  cautiously  encouraged.  In  every  case  it  is  desirable  to 
Soy  all  available  means  of  reducing  the  force  not  the  po  er 
7tho  heart,  especially  bodily  and  nientd  rest;  and  for  this 
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piu-pose  general  sedatives — Opium  especially — are  valuable 
adjuvants  to  the  more  dii'ect  measiu'es. 

(b)  It  is  also  desii'able  to  take  the  pressure  of  the  circula- 
tion ofi  the  bleeding  point  by  dilatation  of  a  vascular  area  in  the 
neighbour-hood,  and  in  anastomotic  connection  ;  or  by  inducing 
a  watery  flux  from  it.  Thus  we  employ  pirrgatives  in  hasmor- 
rhage  fi-om  the  stomach,  due  to  portal  congestion,  in  haemop- 
tysis or  bleeding  fi-om  the  respiratory  passages,  and  in 
cerebral  hasmon-hage,  so  as  to  dilate  the  mesenteric  vessels  and 
produce  a  hydi-agogue  action  on  the  bowels. 

(c)  The  local  measures  employed  for  haemoiThage  are  va- 
riously known  as  local  haemostatics,  styptics,  or  local  vascular 
astringents.  They  are  imitations  or  adjuvants  of  the  natural 
means  just  analysed,  and  belong  to  thi'ee  distinct  classes,  ac- 
cording as  they  act  upon,  (1)  the  blood,  (2)  the  vessel  walla, 
or  (3),  ih.6  perivascular  tissues. 

(1)  Ha3mostatics  may  act  upon  the  Mood,  hastening  co- 
agulation or  precipitating  albiunen,  and  thus  stopping  the 
bleeding  point.  Such  are  Tannin,  and  the  many  vegetable 
substances  containing  it  —  Kino,  Ehatany,  Catechu,  Logwood, 
Galls,  Oak -bark,  etc.;  Alum,  Persalts  of  Iron,  Sulphate  of 
Copper,  Sidphate  of  Zinc,  Acetate  of  Lead,  Nitrate  of  Silver,  and 
Diluted  Jlineral  Acids.    Matico  probably  acts  physically. 

(2)  The  ha3mostatics  which  promote  oowiraciiom  o/  the  broken 
vessel  are  Niti-ate  of  Silver  and  Acetate  of  Lead— both  very 
powerful ;  Ergot ;  and  local  cold. 

(3)  Substances  acting  upon  the  perivascular  tissues  may  be 
made  to  arrest  hemorrhage  by  combining  with  the  connective 
tissues,  coagulating  or  precipitating  their  albuminous  substances, 
and  rendering  them  more  compact  than  noi-mal,  or  con  stringed 
so  that  the  bleeding  vessels  are  compressed  and  closed.  Such 
are— Tannin  and  its  allies  just  enumerated,  Lead,  SUver 
Persalts  of  L'on,  and  Alum.  ' 

Syncope.— Syncope  demands  prompt  treatment.  Nature 
suggests  the  first  step :  the  patient  must  be  laid  down,  with  the 
head  at  least  as  low  as  the  heart,  so  as  to  restore  the  pressure  and 
the  blood  m  the  cardiac  centre.  Every  possible  means  must  then 
be  used  to  restore  the  suspended  action  of  the  heart,  includino- 
direct  and  mdrrect  cardiac  stimulants.  The  most  available  of 
these  mternaUy  are  Ammonia  and  Alcohol  in  the  form  of  spirits 
or  wme;  externally,  the  appHcation  of  cold,  fresh  air,  flagel- 
lation or  flickmg  with  wet  towels,  ammonia  held  to  the  nostrils 
and  the  continuous  current  to  the  prascordium.  Niti-ite  of  Amvl 
acts  quickly  in  some  cases.  If  swaUowing  be  impossible.  Brandy 
or  Ether  must  be  injected  into  the  rectum,  or  imder  the  skin 
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Substances  which  act  upon  the  Cikculatoey  System. 


Substances 
Stimdlatinq 
Cabdiac  Centre. 


Digitalis 
Scilla 

Convallaria 
Belladonna  (at 

first) 
Stramonium  (at 

first) 
Hyoscyamiis  (at 

first) 
Tnbacum  (at  first) 
Alcohol  (at  first) 
.ffither  (at  first) 
Cliloroformum 

(briefly) 
Veratria  (at  first) 
Physostigma 

(briefly) 
Opium  (briefly) 
Ammonia 
Strychnia 


Substances 
Depressing 
Cardiac  Centre. 


Digitalis  (at  last) 
Scilla  (at  last) 
Belladonna  (at 
last) 

Stramonium  (at 

last) 
Hyoscyamus  (at 

last) 

Tabacum  (at  last) 

Alcohol  (at  last) 

^tber  (at  last) 

Chlorof  ormum  (at 
last) 

Chloral  Hydras 

Acidum  Hydro- 
cyan 

Veratria  (at  last) 

Aconitum 

Phys  o  stigma 
(chiefly) 

Opium  (chiefly) 

Antimonium 

Ipecacuanha 

Conium 

Amy!  Nitris 

Nitrites 


Substances 
Depressing 
Nekvo-muscular 
Apparatus. 


Substances 
Stimulating 
Nervo-musoulae 
Apparatus. 


Dieitalis  (at  first) 
Scilla  (at  first) 
Camphor  (at  first) 
Strychnia 
Alcohol 
Ether 
Convallaria 
Veratria  (atfli'st) 
Senega  (at  first) 
Opium  'briefly) 
Ammonia 


Antimonium 
Bromum 

Digitalis  (at  last) 
Scilla  (at  last) 
Camphora(atlast) 
Belladonna  (at 

last) 
Hyoscyamus  (at 

last) 
Stramonium  (at 

last) 
Lobelia 

Arnica  (at  last) 
Tabacum 
Alcohol  (at  last) 
.S)ther  (at  last) 
<'hloroformum 
Chloral  Hydras 
Acidum  Hydrooy- 

anioum  Dil. 
Aconitum 
01.  Terebinthince 

(specifically) 
Ergota 

Veratria  (at  last) 
Colchicum 
Senega  (at  last) 
Physostigma  (at 

last) 
Opium  (chiefly) 
Ipecacuanha 
Potassium 
Lithium 
Purgatives 
Diuretics 
Diaphoretics 


Substances 
Stimulating 
Inhiritobt 
Apparatus. 


Digitalis  (at  first) 
Scilla  (at  first) 
Convallaria 
Senega  (at  first) 
Belladonna 

(briefly) 
Stramonium  „ 
Hyoscyamus  „ 
Tabacum  ( at  first) 
?  Ergota 
Opium  (briefly) 
Plumbum  (indi- 
rectly) 


Substances 
Depressing 
Inhibitory 
Apparatus. 


Amyl  Nitris 
Nitrite  of  Sodium 
Nitro-glycerine 
Spiritiis  CEtheris 

Nitrosi 
Digitalis  (at  last) 
SriUa  (at  last) 
Senega  (at  last) 
Bel  adonna  (in 
ordinary  doses) 
Stramonium  (in 
ordinai-y  doses) 
Hyoscyamus  (in 
ordinary  doses) 
Tabacum  (at  Inst) 
Chloral  Hydrate 
Opium  (chiefly) 


Stimulants  and  Depressants. 
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Substances  which  act  upon  the  Cikculatory  System 
{continued'). 


General 
Vaso-Motoe 
Stimulajits. 


Digitalis  (at  first) 
Soilla  (at  first) 
Belladonna 

(briefly) 
Stram  onium 

(briefly) 
Hyoscyamus 

(briefly) 
Strychuia 
Alcohol  (at  first) 
^ther  (at  first) 
Ch  loroformum  (at 

first) 
Acidum  Hydrocy. 

auic.  (at  first) 
Veratria  (at  first) 
Ammonia 
Plumbum 


Generax 
Vaso-Motor 
Depbessajjts. 


Amyl  Nitris 
Nitrite  of  Sodium 
Nitro-glycerine 
Sjiiritus  ^tberis 

Nitrosi 
Digitalis  (at  last) 
Scilla  (at  last) 
Belladonna  (in 
ordinary  doses) 
Stramonium  (ni 
ordinary  doses) 
Hyoscyamus  (in 
ordinary  doses) 
Lobelia 
Tabacum 
Alcohol  (at  last) 
^ther  (at  last) 
Chloroformum 


Local 

CiRCULATOET 
SllMnLANTS. 


lodum 
Camphora 
Arnica 

Alcohol  (con- 
fined) 
.asther  (confined) 
Chloral  Hydras 
01.  Terebinth. 
Veratria 
Siuapis 
Cantharia 
Ammonia 
Metallic  Salts 
All  Aromatic 
Volatile  Oils 
01eo-resins,Ee 
sins,  and  Bal 
Sams 


-_.  Bams. 

OMoral    (central^Acid.  Carbolic 


Keflex 
Caemac 
Stimulants. 


Alcohol 
.ffitber 

Chloroformum 
Sinapis 

01.  Terebinthinte 

(reflex) 
Ammonia 
Carminatives 
C  ounter-irritants 
Bitters 


and  periph.) 
AcidumHydrocy, 

(at  last) 
Veratria  (at  last) 
Opium  (mode- 
rately) 
Antimonium 
Ipecacuanha 
Aconitum 


Creaaotum. 


Local 
Cieculatoet 
Depressants  : 
Vascular  As- 
teinqbnts. 


Alcohol  (cTapo 
rating) 

Chloroformum ,, 

Plumbum 

Argentum 

Digitalis 

Hamamelis 

Coustringeiits 


Styptics. 


Eeflex 
Vasctjlae 
Stimulants. 


Alcohol 
.ffither 

Chloroformum 
Sinapis 

01.  TerebintMnffl 

(reflex) 
Ammonia 
Carminatives 
Bitters 

Counter-irritants 


Matica 
Tannicum 

dum 
Gaila 
Quercus 
Krameria 
Catechu 
Hematoxylum 
Alumeu 
rerrum 


Aoi 


Substances 
lowering 
Blood  Pressuee 
in  unceetain 
Mannee. 


Ergota 

Physostigma 

(chiefly) 
Barium 
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CHAPTER  XI. 

THE  RESPIRATOUY  SYSTEM. 


I.  Physiological  Eelations. 

The  red  corpuscle  of  the  blood  is  the  oxygenating  or 
respiratory  element  of  the  body.  The  physical  part  of 
respii-ation  is  carried  on  by  means  of  the  chest  and  respiratory 
passages,  a  fi-esh  supply  of  oxygen  being  continually  presented 
to  the  red  corpuscles,  and  carbonic  acid,  water,  and  heat  given 

off  fi-om  the  plasma.  ,    .  ,    r     i,-  i 

The  red  corpuscle  and  the  chest  are  brought  mto  tunctional 
relation  with  each  other  by  means  of  a  special  nervous 
mechanism,  caUed  the  respiratory  centre,  a  portion  oi  nervous 
matter  in  the  medulla  oblongata  which  is  peculiai-ly  mitable  m 
the  presence  of  oxygen,  and  sends  motor  impulses  through 
the  cord  to  the  respiratory  muscles. 

The  less  the  amount  of  oxygen  admitted  to  the  respu-atory 
centre,  the  more  powerfully  is  it  stimulated,  and  the  chest 
moved ;  the  greater  the  amount  of  oxygen  admitted  to  the 
centre,  the  less  powerful  its  discharges,  and  the  more  weak  or 
superficial  is  the  breathing.  Now  the  amoimt  of  oxygen  m  the 
arteries  of  the  medulla  is  the  same  as  in  the  systemic  artenes 
genemUy;  and  we  thus  find  that  the  state  of  oxygenation 
Sf  the  arterial  blood  governs  the  respiratory  movements  throu^^^ 
the  mediiun  of  the  respii-atory  centre.  The  fundamental 
Sno'L  the  physiology  of  respir-ation  is  that 
the  red  corpuscle  is  the  prime  mover  of  all  respiratouj  acts.  Car 
bonic  acid  has  no  direct  effect  on  the  respii-atory  centre. 

The  term  "  centime  "  implies  that  certain  influences  meet  in 
this  point,  originating  in  a'  cii-cle  of  winch  it  is  the  middle 
pohit^^^d  this^s  the^case.  Falling  into  the  respu-atory  centre 
are  inlpressions  conveyed  by  afferent- usually  sensory-nerves 
froTevery  part  of  \he  body,  modif jdng  its  actm  J  and 
reflexly  iMuoncing  the  respiratory  movements  The  va?u9 
is  neci^ar-ly  capable  of  stimulating  the  centre;  thus  uTitation 
of  thrSrVnx  immediately  causes  the  reflex  respiratory  ac 

quality  of  the  pulmonary  blood,  thus  instantly  tells  on  the 
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respiratory  movements.  It  must  also  be  carefully  noted  in  this 
connection  that  diminished  oxygenation  of  the  blood,  whilst 
increasing  the  respiratory  activity,  stimulates  the  other  two 
great  centres  in  the  medulla,  increasing  the  arterial  resistance 
thi-ough  the  vaso-motor  centre,  and  slowing  the  heart  thi-ouo-h 
the  cardiac  centre.  ° 

The  afferent  impressions  from  the  lungs  and  respu-atory 
passages,  besides  faUing  into  the  respiratory  centre,  also  reach, 
if  sufficiently  powerful,  the  convolutions,  where  they  are  felt  as 
various  sensations,  referred  more  or  less  accui-ately  to  the  re- 
spiratory organs.  In  health  these  sensations  of  common 
sensibihty  are  feeble ;  and  we  do  not  appreciate  them  until 
they  are  converted  into  sensations  of  paiu,  oppression,  distress, 
or  iiTitation,  in  disorder  or  disease. 

Amongst  the  nerves  of  the  respiratory  muscles  one  stoud 
demands  special  notice,  viz.  those  distributed  to  the  bronchi 
ihese  are  motor  filaments  of  the  vagus,  which  originate  in  the 
respu-atoiy  centre   and  supply  the  muscles  regidating  the 

e^^PcfilW  J  tt  meduUa,  and  thus  of  the  afferent  impressions, 
especially  of  those  very  mipressions  which  originate  in  the  respil 
ratory  passages,  the  seat  of  their  own  distribution. 

II.  Phaemacodynamics. 

The  extensive  relations  of  the  respiratory  ore-ans  to  tbo 
external  ^,  to  the  blood  and  circulatL,  an^  to  f  rnervous 
acttT'    Thl"'  °^  i^^-^^cing  theii-  mode  o 

pSogil'l'XT'"        ^  ^^^^^  -  -^-al 

1.  The  Air  — The  air  which  comes  in  contact  with  tho 
organs  of  respiration  may  be  altered  in  five  different  respects 
each  of  which  ^oll  have  a  physiological  effect  upon  the  fSons 
of  the  lungs,  VIZ  as  regards  [a]  its  absolute  amount,  (b)  iUche^^t 
caUo,nposU.on,  («)  its  temperature,  (a)  its  moisture,  ani  i)  L  t'^:: 

£steri%  5s  al  T^^^^  V  ad- 

compressed^aiSo  the  Cs  "^^^^^^^^^^  -7^-  or 

^od  by  ordering  little  ^  m JS^n=l^ ^^LS 

cauifipiaLt'tiir^^^^^   '""^  ''^n°^i^'^r ' 

J  I  rciaies  only  to  the  amount  and  quality  of  the 
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oxygen.  The  proportion  of  oxygen  to  nitrogen  in  the  air  may 
he  modified  by  arrangements  for  special  inhalation,  hut  practi- 
cally this  is  seldom  attempted,  moxmtain  and  ocean  climates 
affording  us  a  much  more  satisfactory  supply  of  pure  air. 

(c)  The  temperature  of  the  air  respired  may  he  modified 
either  hy  selecting  particular  climates— tropical,  sub-tropical, 
temperate,  or  cold  ;  by  artificial  regulation  of  the  atmosphere  of 
the  room— ventilation,  heating,  etc.— or  by  arrangements  for 
-warming  or  cooling  the  ingoing  cuiTent  of  air  only,  by  means 
of  so-called  "respirators,"  and  by  recommending  nasal  breathing 
only,  or  oral  breathing  only,  as  the  case  may  be. 

{d)  The  amount  of  moisture  in  the  air  respired  can  be  altered 
at  pleasure,  whether  hy  residence  in  a  dry  climate  or  in  a  moist 
cUmate,  or  by  vai-ying  the  amount  of  watery  vapour  in  the  aii- 
of  the  room,  or  in  the  indi^adual  inspiratory  draughts,  by 
means  of  steam  kettles,  hot-water  inhalations,  etc. 

(e)  Lastly,  the  pressure  of  the  air  is  completely  xinder  our 
command  ;  and  this  again  either  by  means  of  climate  (elevated 
mountain  residence),  or  by  local  artificial  arrangements  such  as 
the  air-bath  and  pneumatic  apparatus.  The  compressed  air-hath, 
at  a  pressure  of  1  to  ^  of  an  atmosphere  above  the  normal, 
increases  the  amount  of  oxygen  admitted  into  the  blood,  as  weU 
as  the  vital  capacity  and  the  size  of  the  lungs,  whUst  it  renders 
respii-ation  less  frequent  and  more  easy.  A  rarefied  atmos- 
phere is  never  given  as  a  bath ;  on  elevated  mountains  it  in- 
creases the  depth  and  frequency  of  respiration  and  the  vas- 
cularity of  the  lungs,  so  that  there  is  a  tendency  to  haimorrhage 
from  the  alveoli.  The  pneumatic  apparatus,  a  smaU  gasometer, 
admits  air  under  artificial  pressure  to  the  respiratory  passages 
only,  the  patient  breathing  into,  or  out  of,  a  valved  tube  con- 
nected therewith.  Inspii-ation  of  air  compressed  by  about  ^ 
atmosphere  increases  the  amount  of  air  entering  the  chest,  and 
eventually  the  vital  capacity,  the  size  of  the  chest,  and 
the  respiratory  force,  whilst  it  diminishes  the  vascularity  of  the 
lungs  and  raises  the  arterial  pressure.  The  other  methods  of 
ah-otherapeutics  do  not  require  mention  here. 

2  The  Red  Corpuscle.— Thu  red  corpuscle  as  the  great  medium 
of  external  and  internal  respiration,  as  well  as  the  pnme  mover 
of  the  respiratory  centre,  is  an  important  agent  through  which 
Se  respiratory  a/ti.-ity  may  be  modified  by  food,  drugs,  and  all 
the  ordinary  natm-al  influences,  studied  m  chapter  t^u. 

3  The  Circulaticn.-Th^  corpuscles  must  be  circulated  by 
the  heart  and  vessels,  and  any  effect  that  we  may  produce  upon 
these  will  greatly  modify  the  respu-atoiy  functions  The  phai- 
xnacod^aScs  of  the  circulation  are  discussed  in  the  preceding 
chapter. 
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4.  The  Lungs  and  Air-passages.— (a)  The  afferent  or  sensory 
nerves  of  the  respiratory  organs  are  stimulated  by  cold  and  di-y 
air,  CMoiine  gas,  Ipecacuanha,  Senega,  Tobacco,  Nitre  fumes, 
Ammonia,  and  Antimony.  They  are  depressed  or  soothed  by 
warm  and  moist  air,  warm  food,  warm  applications  to  the  chest 
wall ;  possibly  by  demulcent  substances  to  a  small  extent ;  and  by 
Opium,  Chloral,  Chloroform,  and  Ether.  Sensations  connected 
with  the  respiratory  organs  may  be  modified  by  the  same 
means,  the  nerve-depressants  thus  proving  to  be  pulmonary 
anajsthetics  or  anodynes,  as  weU  as  interfering  with  reflex 
respiratoiy  acts. 

J'tl  "^^^^^^  °f  ''''■^  bronchi  may  have  the  circulation 
through  them  increased  by  all  measures  which  increase  the 
activity  of  the  circulation  generaUy,  viz.  by  purgation,  exercise 
of  the  lungs,  and  bodily  movement;  by  DigitaHs,  Scilla,  Am- 
moma.  Alcohol,  Strychnia,  and  probably  the  whole  series  of 
Ai-omatic  Oils  to  be  presently  noticed.  Per  contra,  the  bronchial 
circulation  ma.j  he  depressed  by  all  cardiac  and  general  vascular 
depressants  including  heat,  Alkalies,  Iodides,  Aconite  Anti- 
mony, and  Ipecacuanha. 

(4')  The  pulmonary  circulation  bears  very  complex  relations 
to  the  respiratory  movements,  as  regards  the  pressure  and  rate 
ot  flow  in  inspiration  and  expiration,  ordinary  and  extra 
ordmary.  Manifestly  as  regards  the  general  circulation,  the 
pulmonary  vessels  may  be  modified  by  every  influence  which 
aflects  It,  such  as  blood-letting,  transfusion,  plgation,  a  vS^ty 
of  drugs,  and  muscular  rest  or  exercise.  We  possess  one 
substance,  non-ofiicinal,  which  specificaUy  contracts  the  p^ 
muSm!        ""'"'^^  principle  of  X 

[c]  Glands  of  the  branch  i.—The  secretion  of  bronchial  mucus 
may  be  increased  by  alkalies,  especiaUy  Ammonia;  by  iXT 
SuJphur,  and  Antimony ;  by  Ipecacuanha,  Senega,  Tobacco  SciUa 
and  the  grea  group  of  Aromatic  Volatile  oil?  Oleo  resits  and 
Balsams,  mcluding  Turpentine,  Camphor,  Benzoin  Cw'afba 
Ammoniacum,  and  the  balsams  of  Peru  and  tZ 
hquid  food  remarkably  increases  the  bronchial  secretion  ™ 
the  contraij,  cold  dry  food  diminishes  the  bronchial  Z'cus 

.r..  The  nervcmcscular  structures  of  the  bronchi  and  larvnx 
are  .^em«  a*.rf  by  those  measures  which  act  upon  the  affiS 
sor^fle'^mf^'^^^  ^'^^  influenSrby* 
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favour  the  movements  of  the  respiratory  air,  viz.  Belladonna, 
Stramonium,  Hyoscyamus,  Lobelia,  and  Tobacco ;  Opium, 
Chloral,  and  Cannabis  Indica ;  Chloroform,  Ether,  Amyl- 
nitrite,  and  Iodide  of  Ethyl ;  Conium,  and  warm  moist  air. 

5.  Impressions  reaching  the  respiratory  centre  through  other 
channels  than  the  vagus  afford  us  a  remarkably  ready  means  of 
affecting  it.  Impressions  may  be  stimulating,  including  irrita- 
tion of  the  fifth  cranial  nerve  in  the  nose  by  Ammonia,  or  on 
the  brow  by  cold ;  of  the  olfactory  nerve  by  odoriferous  sub- 
stances ;  of  the  optic  and  acoustic  nerves  by  powerful  light  and 
sounds  respectively ;  and  of  the  nerves  of  the  skin  generally  by 
painful  impressions,  such  as  flicking  with  towels,  flagellation  or 
slapping,  extreme  heat,  mustard  plasters,  and  other  powerful 
local  irritants.  Or  we  may  use  measures  with  a  sedative  influ- 
ence on  the  respiiutory  centre,  including  gentle  warmth  to  the 
surface  of  the  chest  in  the  form  of  poultices  and  fomentations, 
warm  baths,  and  local  anaesthetics  or  anodynes,  such  as  plasters 
and  liniments  of  Opium,  Belladonna,  and  Volatile  Oils  (Turpen- 
tine, Camphor,  etc.)  applied  to  the  chest- walls. 

6.  The  Respiratory  Centre. — Besides  those  influencing  the 
afferent  impressions,  a  vaiiety  of  direct  stimidants  and  depres- 
sants ■ol  this  centre  are  in  our  possession.  The  force  of  the 
nervous  discharges  may  be  increased  by  Ammonia,  Strychnia, 
Belladonna,  Stramonium,  and  Hyoscyamus ;  probably  by  Ipe- 
cacuanlm  and  Antimony  temporarily ;  and  by  Alcohol,  Ether, 
and  Chloroform,  for  a  brief  period  at  the  commencement  of 
their  action.  On  the  other  hand,  the  last-named  drugs  quickly 
diminish  the  force  of  the  respiiutory  centre  (Ether  less  rapidly 
than  the  others)  ;  and  the  same  effect  may  be  produced  by  meana 
of  Chloral,  Opium,  Aconite,  Veratria,  Conium,  and  Physostigma. 

7.  The  Tracts  of  the  efferent  impulses  from  the  respiratory  centre, 
the  Spinal  Centres  of  the  respii'atory  muscles,  and  the  Nervo- 
muscular  Apparatus  of  the  chest  and  larynx  may  be  stimulated, 
not  only  reflexly,  but  directly,  hy  Strychnia,  which  greatly 
increases  the  vigour  of  the  spinal  centres;  by  electricity  apphed 
to  the  nerve  trunks  (phrenics,  intereostals),  or  to  the  muscles 
dii-ectly  ;  and  by  all  measures  which  improve  the  nutrition  of 
the  nervo-muscular  tissues,  such  as  well-ordered  exercise. 
Conversely,  these  parts  may  be  depressed  by  l  .^y.^'ostigma,  which 
greatly  diminishes  the  vigour  of  the  spinal  centres ;  by  Coniiun, 
which  paralyses  the  motor  nerves ;  and  by  Opium,  which  de- 
presses the  whole  efferent  mechanism.  The  use  of  these  depress- 
ing measures  is  abnost  confined  to  the  muscles  of  the  larynx. 
Most  powerful  of  aU  is  the  method  of  arresting,  or  at  least  con- 
trolling- the  movements  of  the  chest,  by  direct  restraint,  which 
is  bestllccomplished  by  means  of  strapping  or  bandaging. 
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When  we  review  the  various  measures  classed  under  the 
1st,  4th,  5th,  6th,  and  7th  preceding  heads,  we  are  enabled  to 
re-arrange  several  of  the  most  important  of  them  into  new 
groups  with  definite  pharmacodynamical  properties  and  im- 
portant therapeutical  bearings.  These  groups  are — (a)  Expec- 
torants ;  (b)  Antispasmodics ;  and  (c)  Respiratory  Sedatives. 

A.  Expectorants. — Expectoration,  the  discharge  of  the  sputa, 
or  secretions  and  other  products  of  the  respiratory  passages, 
will  manifestly  vary  with  the  amoimt  and  characters  of  the  sputa, 
and  with  the  expulsive /orce  which  can  be  brought  to  bear  upon 
them.  Measures  are  therefore  called  expectorants  which  increase 
the  absolute  amount  of  sputiun  formed,  which  so  modify  its 
characters  as  to  facilitate  its  expulsion,  or  which  evacuate  it 
with  greater  ease  :  the  fii-st  and  second  lands  of  expectorants 
acting  upon  the  glands,  the  third  kind  upon  the  muscular  struc- 
tures. _  Eegarded  otherwise,  the  expectorants  will  be  found 
sometimes  to  stimulate  the  respiratory  centre,  e.g.  Ammonia  and 
Ipecacuanha,  sometimes  to  depress  it,  e.g.  warm,  moist  air.  But 
of  greatest  practical  importance  is  the  action  of  expectorants 
upon  the  circulation;  and  according  to  their  stimtilating 
or  depressing  influence  in  this  respect,  they  are  commonly 
divided  into  (1)  Stimtclant  expectorants,  and  (2)  Sedative  expecto- 
rants. It  must  be  clearly  understood  that  "sedative"  and 
"stimulant  "  iu  this  connection  refer  not  to  the  respii-atory  but 
to  the  circulatoiy  effect  of  the  bronchial  measures.  ' 

{a)  Stimulant  expectorants  include  Ammonia,  SciUa,  all  the 
Volatile  Ai-omatic  oUs,  Oleo-resins,  and  Balsams  enumerated 
above;  btrychnia.  Alcohol,  Senega,  wai-m  Hquid  food,  and 
moderate  exercise  of  the  body  generally  or  of  the  chest. 

(4)  Sedative  expectorants  include  Alkalies,  Iodides  Anti- 
mony ;  Ipecacuanha,  and  Tobacco  ;  warm,  moist  air ;  and  warm 
moist  applications  to  the  chest-waUs.  ' 
might Idd'^^^'^'^  *°  construct  other  groups  of  expectorants  we 

(c)  Expectorants  with  a  sedative  eflfect  on  nerves.— These 
are  chiefly  obtained  by  combining  other  expectorants  with 
Opium,  Scilla  and  Opium,  Camphor  and  Opium,  Ammonia 
and  Opium  Ipecacuanha  and  Opium-aJl  of  which  combinations 
are  ofiicmal.  Antimony  and  Opium,  etc.  Warm  drinks  have 
tne  same  en:ect. 

tbpltlf,^^  tI-''*'iT^^?''  .^"^^*^®  chemical  composition  of 

the  ^n^nr /A'  '^.^y  important  group.  Alkalies  increase 
the  alkabmty  of  the  sputa,  and  at  the  same  time  the  water  of 

roLnTf  ^^"^  Uquidity  of  the  sputa.  They 

S  ,r  TnH-  "^Ti  '^^^  ''^^  Saline  expectorants^ 
■Sulphur,  Iodine,  aU  the  Ai-omatic  OHs,  Oleo-resins,  and  Balsams, 
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are  excreted,  as  such,  or  as  their  products,  along  with  an  in- 
creased flow  of  mucus ;  and  most  of  these,  especially  the 
aromatic  substances,  have  an  antiseptic,  deodorant,  and  dis- 
infectant effect  on  the  secretion,  and  on  the  surface  from  which 
they  are  given  off.  They  may  he  classed  as  the  Disinfectant 
expectorants.  The  water  of  the  bronchial  mucus  is  increased 
in  almost  every  instance  of  increased  secretion,  but  specially  by 
Alkalies,  lodiiie,  and  Antimony,  which  thus  possess  the 
valuable  property  of  increasing  the  liquidity  of  the  sputa. 
Lastly,  Acids  tend  to  diminish  the  amoimt  of  water,  and  thus 
the  total  amount  of  sputum,  i.e.  to  "  dry  up "  the  secretion. 
They  may  be  called  anti-expectorants. 

B.  Anti-spasmodics.^ — These  comprise  a  gi-eat  variety  of 
measures  which  have  the  common  effect,  directly  or  indirectly, 
of  relaxing  the  muscular  coat  of  the  bronchi  and  the  dia- 
phragm. They  are  :  (a)  the  various  depressants  of  the  respiratory 
bi'anches  of  the  vagus  mentioned  above  (4a),  such  as  heat, 
Iodides,  Alkalies,  etc.  (;3)  The  depressants  of  the  other  afferent 
nerves  to  the  respiratoiy  centre  (5),  especially  warm  applica- 
tions to  the  chest-waUs.  (7)  The  depressants  of  the  respiratory 
centre  itself  (6) — Alcohol,  Ether,  Chloroform,  Opium,  etc.  (5) 
The  direct  nervo-muscular  depressants — bronchial  (4  rf),  such  as 
Atropia,  Tobacco,  Amyl-nitrite,  etc. ;  and  parietal  (7),  Conimn, 
etc.  All  these  substances  are  distinctly  depressant  or  sedative  ; 
but  we  have  still  another  group  of  bronchial  antispasmodics  («), 
which  are  perhaps  the  most  powei-ful  of  all,  viz.  some  of  the 
expectorants,  such  as  Ipecacuanha,  Senega,  and  Tobacco,  which 
after  momentarily  increasing  the  spasm,  cause  a  rapid  and 
profuse  flow  of  mucus  from  the  bronchial  wall,  thus  relieving 
the  fulness  of  the  vessels,  provoking  cough,  and  inducing 
expulsion  of  the  cause  of  the  spasm. 

c.  Respiratory  sedatives. — These  measures  deserve  a  special 
name.  The  depressants  of  the  afl^erent  branches  of  the  vagus  to 
the  brain,  such  as  Opium,  Ether,  Chloroform,  etc.,  not  only  act  as 
antispasmodics  and  muscular  depressants,  i.e.  prevent  bronchial 
spasm,  widen  the  tubes,  and  arrest  cough,  but  also  prevent  or 
relieve  pain  and  other  distressing  sensations  referred  to  the 
respiratory  organs.  The  most  rational  kind  of  pulmonary 
sedatives,  however,  are  the  expectorants  above  enimierated, 
in  cases  where  the  cause  of  the  distress  can  be  removed.  _A 
combination  of  the  two  classes  will  manifestly  answer  best  in 
most  instances. 

III.    Pathological  Relations. 

The  disorders  and  diseases  of  this  system  fall  readily  into 
two  great  classes,  according  as  they  affect  (1)  the  respiratory 
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element  {the  red  corptisek)  and  its  circulation,  or  (2)  tte  nervo~ 
musmlar  apparatus,  including  the  lungs  and  air-passages,  the 
respii-atory  centre,  and  the  afferent  and  efferent  channels  of 
communication.  The  fii-st  class  were  discussed  in  chapters  viii. 
and  ix. ;  the  second  will  now  be  briefly  noticed. 

_  Cii'culatory,  inflammatory,  and  degenerative  changes  com- 
prise a  large  part  of  the  diseases  of  the  respii-atory  organs,  such 
as  bronchitis,  pulmonary  congestion,  emphysema,  and  pleurisy, 
to  which  must  be  added  new  growths,  whilst  tuberculosis  and 
syphihs  occupy  an  intermediate  position.    Whatever  their 
pathologicid  nature,  these  diseases  produce  certain  weU-marked 
anatonucal  changes  in  the  parts.    The  passages  may  prove  to 
be  obstructed,  or  actually  occluded,  by  swelling  of  their 
mucosa,  and  by  various  products,  such  as  mucus,  pus,  blood  or 
debris,  which  may  be  retained,  inspissated,  or  possibly  decom- 
posed, thus  imtatmg  the  nerves  and  vessels.     Some  of  the 
bronchia  may  be  entii-ely  blocked,  with  coUapse  or  consoHda- 
tion  oi  the  corresponding  lobules,  and  disturbance  of  the  aii- 
pressure  (emphysema)  and  blood  pressure  (hypera3mia)  in  the 
parts  around.    Portions  of  the  lungs  may  be  found  either  con- 
sohdated  by  pneumonia,  or  compressed  by  pleui-isy,  airless  and 
tunctionless.    Tracts  of  various  size  are  frequently  entirely 
destroyed  by  phthisis  or  gangrene.    Hfemorrhage  may  occur  in 
the  alveoh  or  passages.    The  right  heart  fi-equently  proves  to 
be  secondarily  enlarged,  from  distm-bance  of  the  venous  cir- 
culation  the  viscera  congested,  and  the  serous  cavities  and 
extremities  dropsical. 

r«^^f  "".T^  ^^'^'^  anatomical  changes  are  fortunately 
remediable,  others  are  not  so,  and  the  efforts  of  the  practitioner 
can  only  be  directed  to  the  relief  of  their  symptoms,  o  more 
coiTectly,  their  eiiects.  Amongst  these,  distilrbances  of  re! 
spiration,  spasm  cough,  expectoration,  vomiting,  and  pain 
alone  reqmre  to  be  briefly  noticed  here  ^  ' 

_    J)yspncBa  is  a  natui-al  effort  to  increase  oxygenation  and 

Z^TZ  nTt1r-°'  'V  TP^'-^t-ycentre^i^two  cSstSTct 

^tK;  lniY2)X^TgSrSorKf '  ^"'^^^'^^S- 
■f,.^^  +1,     .     ^  >  "y  exaggeration  ot  the  impressions  comine- 

from  the  air  passages  and  Imigs.  Obviously  these  two  sete  of 
W  Lon  ^''f^  T^."!!'^'  ^^'^^  anatomical  changes  as 
contaSrrf  '^'I'^^f'^f '  '^"^^  time  with  the  proper 

contact  of  the  air  and  blood  in  the  lungs,  and  irritate  the  mil 
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Powerful  reflex  respiratory  impulses  are  thus  generated,  and 
pass  out  to  the  bronchial  muscles  and  the  diaphi-agm,  which 
are  spasmodically  contracted,  interfering  with  the  entrance  of 
air. 

Cough  is  essentially  a  physiological  act,  in  itself  highly 
beneficial,  which  may  require  to  be  encoui-aged  and  increased. 
Much  more  commonly,  however,  it  is  excessive,  and  becomes 
one  of  the  most  distressing  symptoms  demanding  relief  in  disease 
of  the  chest.  Expectoration  may  also  be  considered  physio- 
logical within  cei'tain  limits,  but  will  require  to  be  modified 
therapeutically  when  the  quantity  of  the  sputa  is  either  ex- 
cessive or  deficient,  or  the  quality  rendered  morbid  by  inspis- 
sation  or  decomposition.  Vomiting  is  closely  associated  with 
cough  and  expectoration,  which  is  not  a  remarkable  circum- 
stance, the  two  acts  and  their  mechanisms  being  nearly  allied 
to  each  other,  as  we  saw  in  chapter  iv. 

Fains,  and  sensations  of  irritation,  tickling,  necessity  to  cough, 
"  want  of  breath,"  tightness,  oppression,  suffocation,  etc.,  are 
always  exceedingly  distressing ;  and,  as  they  are  among  the 
chief  complaints  of  patients,  demand  relief  if  it  can  be  afforded. 

IV.    Natural  Eecovery. 

Nature's  method  of  meeting  an  extraordinary  or  otherwise 
morbid  influence  by  destroying  or  removing  it,  is  weU  seen  in  the 
case  of  the  respiratory  system.  Coughing  and  sneezing  are 
provisions  for  expelling  any  obstructing  or  irritating  mass  from 
the  aii--passages  ;  and  although  apparently  but  of  little  service 
in  preventing  the  most  serious  kinds  of  lung  disease,  they  may 
really  expel  infective  and  other  causes  of  morbid  change  much 
more  fi-equently  than  we  suspect,  just  as  they  guard  the  nose 
and  the  glottis  fi-om  mechanically  irritant  particles. 

The  second  great  natm-al  method  of  reHef  which  is  seen 
at  work  in  this  system  is  reaction  or  counter-action.  The  respii'a- 
tory  muscles  respond  to  an  obstruction  in  the  passages  by  such 
an  increase  of  the  force  and  frequency  of  their  contraction  as 
wiU  negative  its  action,  and  after  a  time  they  become  hyper- 
trophied  if  the  obstruction  persist.  Dyspnoea  or  (better) 
hyperpnoea,  is  the  result,  a  large  reserve  of  muscular  force  and 
an  almost  unlimited  power  of  hypertrophy  sufliciently  compen- 
sating for  the  diminished  size  of  the  au--passages  and  air-currcnt, 
bv  increasing  the  depth  and  the  frequency  of  breatlung.  Ihe 
same  principle  is  at  work  in  the  catarrh,  that  is  the  hjiaera-mia 
and  secretion,  set  up  in  the  air-passages  or  lungs  on  the  en- 
trance of  a  foreign  body  ;  the  mucous,  serous  or  even  pm-ulent 
discharge— aU  evidences  of  cHil'ereut  degrees  of  reaction— bomg 
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essentially  intended  to  counteract  the  irritant,  as  weU  as  to 
carry  it  off  and  repair  the  damage  it  may  have  wrought. 

The  third  natm-al  provision  against  a  morbid  influence  is 
the  removal  of  its  effects,  whether  the  influence  itself  have  been 
removed  or  antagonised,  or  not.  Thus  excessive  secretions  or 
other  products  of  disease,  which  may  in  turn  cause  fi-esh  obstruc- 
tion of  the  passages,  are  removed  by  cough,  expectoration,  and 
vomiting ;  and  the  venosity  of  the  blood  which  they  cause  is 
dispelled  by  hyperpncea.  Even  spasm  of  the  bronchi  probably 
never  causes  death,  because  removed  by  the  carbonic  acid  which 
accumulates  in  the  blood  in  the  second  stage  of  asphyxia. 
Hffimorrhage  from  the  limgs  or  nose  frequently  comes  to  the 
rehef  of  over-distended  veins,  and  removes  the  most  urgent 
symptoms. 

Vicarious  action  is  yet  another  method  of  natural  relief 
of  which  abundant  advantage  is  taken  in  respiratory  disease  ' 
extraordinary  muscles  being  caUed  into  play  in  hyperpncea  the 
healthy  parts  of  the  puLnonary  substance  taking  on  increased 
tunction,  and  the  skin  and  kidneys  doubtless  becoming  more 
active  as  excretory  organs. 

In  these  several  ways  nature  will  frequently  afford  relief  of 
respiratory  disorders  and  diseases,  whilst  the  cause  of  them  is 
f 'V^^?''^'  '^y/emoving  or  coimteracting  it  and  its  effects 
x-^''-  1  '  disease  is  estabhshed,  recovery  may  still  foUow 
artificial  treatment,  the  proper  province  of  which  is  thus  to  assist 
not  to  compel,  much  less  to  thwart  nature.  Even  if  or"-amc 
changes  have  occuiTed,  recovery  may  be  effected  by  repair,  as 
we  see  m  inflammation  of  the  lungs  and  pleura. 

V.    Eational  Treatment. 
The  treatment  of  respiratory  disorders  if  it  is  to  be  thoroutrhlv 
rational,  must  be  founded  upon  the  considerations  given  in  the 
four  preceding  sections.    The  student  will  understand  that  the 
bp  fn^^r       the  on  which  these  disorders  depend  must 

be  conducted  at  the  same  time ;  and  that  we  are  here  concerned 
only  with  symptoms.  c-<."cii 

J)yspnma  ~T:\ui  phenomena  of  dyspnoea  strongly  indicate 
he  necessity  of  providing,  by  every  possible  ^meanrf or 

3n  h  °*  respii-ation-of  assisting  h^er- 

pna;a  by  adnutting  as  much  air  as  possible  into  the  chest 

^nd  moisT"  Th7"'  is,  abundant,  fresh,  waS; 

tWh   f      T  respiration  must  be  fi-ee  to  act  upon 

must  be  ;!l    '77  "^"^^^^^^  °^  extraordinary  respiration 

S^n  „t  reheved  from  other  employment  and  read/to  be  called 
m  o  use:  the  shoulders  must  be  raised,  the  chest  fi-eed  from 
restramt  and  weight,  in  fi^ont,  behind,  and  especially  below  (by 
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adopting  the  sitting  postm-e),  and  the  arms  must  he  capable  of 
being  fixed,  if  necessary.  The  circulation  also  must  be  spared 
by  absolute  rest  and  other  measures. 

Medicinal  treatment  must  then  be  ordered,  the  first  end  to 
be  secui-ed  being  the  rapid  clearance  of  the  respiratory  passages 
of  the  products  of  disease.  This  is  doae  by  stimulating  the 
natural  provisions  for  rehef,  namely  cough  and  expectoration, 
by  means  of  expectorants.  The  cough  must  not  only  be 
induced  or  strengthened,  but  accompanied  by  a  more  profuse 
fiow  of  watery  mucus,  so  as  to  facilitate  discharge  of  the  sputa. 
Fortunately,  most  expectorants  produce  the  second  effect  as 
well  as  the  first ;  and  we  are  left  free  to  select  our  remedy, 
more  fi-om  a  consideration  of  its  concomitant  eSect  upon  the 
circulation,  i.e.  according  as  a  sedative  or  a  stimulant  effect  is 
desired.  Cardio-vascrdar  sedatives,  such  as  Antimony,  Ipecacu- 
anha, Iodides,  and  Alkalies,  or  a  combination  of  these,  will  be 
preferred  as  expectorants  in  the  first  stage  of  inflammatory 
obstruction  of  the  passages  {acute  bronchitis),  sahnes  being 
specially  valuable  as  liquefying  the  mucus  ;  whilst  stimulants, 
such  as  Ammonia,  Scilla,  and  the  large  Aromatic  group,  will  be 
indicated  at  a  later  stage  when  the  heart  threatens  to  fail,  or  at 
any  period  in  weak  subjects.  The  Aromatics,  such  as  Camphor, 
the  Balsams  of  Benzoin,  Tolu  and  Peru,  Ammoniacum  and 
Turpentine,  also  act  as  disinfectants,  if  the  products  have  be- 
come purulent  and  tend  to  decompose.  In  every  instance  the 
value  of  wai-m  liquid  food  must  be  taken  advantage  of. 

Emetics  may  be  employed  to  empty  the  respiratory  passages 
when  blocked  by  a  comparatively  large  and  solid  mass,  such  as 
a  croupous  membrane  ;  to  empty  dilated  broncliial  tubes  when 
these  and  the  lung-tissue  have  lost  their  elasticity  from  age 
and  debility  ;  and  occasionally,  when  the  necessary  cough  can  no 
longer  be  induced  on  account  of  exti-eme  weakness,  and  asphyxia 
is  threatening.  In  the  last-named  case  much  danger  attends 
such  a  depressing  method  of  treatment ;  and  in  every  instance 
comparatively  mild  and  yet  certain  emetics  must  be  selected 
for  respiratory  purposes,  such  as  Ipecacuanha  and  Carbonate  of 
Ammonia,  or  Sulphate  of  Zinc  if  these  fail. 

Posture  is  fi-equently  of  value  in  emptying  the  bronchi,  or 
cavities  communicating  with  them,  of  pus  and  other  products. 
The  body  may  sometimes  be  even  inverted  with  success. 

If  asphyxia  occur,  artificial  respii-ation  must  be  carried  out. 

Dyspnoea  may  also  be  relieved  by  the  abstraction  of  blood, 
or  by  its  diversion  from  the  thorax  into  the  abdominal  vessels, 
where  its  volume  can  be  reduced  by  a  free  purge.  This 
sometimes  affords  g^eat  relief  at  the  commencement  of 
acute  bronchitis.     Diaphoretics  and  diui'otics  are  valuable 
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under  similar  cii-cumstances.  But  instead  of  reducing  the 
volume  of  blood,  or  in  addition  to  this  means,  we  may  prevent 
Its  accumulation  in  the  lungs  and  right  side  of  the  heart  by 
stimulant  measures.  Thus  Carbonate  of  Ammonia  not  only 
imtates  the  nerves  and  glands  of  the  bronchial  mucosa,  Hquefies 
the  secretion,  and  strengthens  the  respiratory  centre,  but  is  a 
powerful  cardio-vascular  stimulant,  aiding  the  ventricular 
contoactions,  emptying  the  veins,  and  filling  the  arteries. 
Other  circulatory  stimulants  which  may  not  possess  expectorant 
action  are  so  fax  also  indicated  in  respiratory  distress  such  as 
apg^ations  of  mustard  to  the  chest-waU  a7d  warm  dcohoUc 

In  dyspnoea  from  consoHdation  of  the  lung  in  acute 
pneumoma,  fi-om  diminished  respiratory  area,  the  plan  of 
treatment  must  be  considerably  modified.  Here  there  is 
neither  ack  of  air  nor  lack  of  blood;  only  they  caLiot  come 
into  mutual  contact.  The  respiratory  r^te  is  greatly  a^elerat^d 
and  the  air  thus  constantly  changed;  the  cardiJc  rh-^h^ 
also  accelerated,  and  the  b4d  th^  constantryTenewed^^he 
therapeutist  appreciates  this  natui-al  provision,  and  Xects  £ 
measures  to  the  support  of  the  powers  thus  se  verely  toed  to 

Srsiro/iu  t'"°"\^  °'  ^  r^^^-^^^^  and,  most -ai- 

aously  of  all,  to  sustain  the  heart,  byfaUure  of  which  death  is 
most  hkely  to  occur._  WhUst,  therefore,  the  strength  is  sSed 
m  every  way,  food  is  to  be  freely  given  with  Almhnl 
Ammonia,  and  DigitaHs;  the  atl^Ce  mainlined  'as  pt'e 
HHP  ^^-i        accompanying  fe^r  wHch  is 

Dyspncea  with  spasm  is  so  far  to  be  treated  nr,  +1,,. 

profuseVatery  setreS  thuf  T'^l'  ^^^'""^  ^'^'i 
and  relaxing  ^the  muco  '^i^^^^^  ^^^'^^"^ 

rational  clas!  of  Lrpasl^cs  tor-  ^ ^""^  '^'1'^^% 
the  direct  depresslnts  of  t^^  ^  employed  in  asthma  are 
bronchi,  the  chief  of  i^-  /^^^-^o-^^fular  sti-ucture  of  the 
StramoAi,^  anftheir  ilk'S  7,  belladonna,  Hyoscyamus, 
in  solution  or  in  the  ISm  n/'7  ^^'^t^^^ 
useful.    Moist  ™  air  v^""^"™  ^«  ^^^^^  less 

the  only  avaLbk^emPdv  °*  ^^^^^e  as 

and  ot/er  na^coHcs  S^cau^en^'  Cannabis  Indica, 

powerful  respirator^  tl.^Z^Z  ^  TQioSrS 
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thi-eatening  asphyxia.  Nitrite  of  Amyl  may  instantly  give 
relief,  but  the  spasm  may  as  quickly  return ;  Nitre  fumes  suit 
some  cases.  Small  doses  of  Spirit  of  Ether  or  Chloroform  la 
solution  are  frequently  most  valuable,  because  so  rapidly  diffu- 
sible ;  and  a  mixture  of  Ammonia,  Carbonate  of  Ammonia, 
Spirit  of  Ether,  and  Aromatics  is  one  of  the  best  combinations 
for  general  use. 

Cough  has  been  already  referred  to  as  fai-  as  it  is  to  be 
encom-aged,  for  the  relief  of  movable  obstruction  and  dyspnoea. 
When  it  is  not  only  ineffectual  but  harmful,  for  instance  when 
due  to  swelling,  morbid  grovrths,  or  purely  nervous  causes,  it 
demands  immediate  relief.  It  cannot,  however,  be  too  much 
insisted  on  that  the  tendency  of  young  practitioners  is  towards 
an  abuse  of  this  class  of  remedies,  by  prescribing  them  in  a 
routine  fashion  for  every  case  of  cough,  irrespective  of  its 
cause.  Narcotics  are  powerful  depressants  of  the  respiratory 
centre,  as  well  as  of  many  other  organs,  including  the  heart ; 
and,  which  is  of  equal  consequence,  they  interfere  with  the 
reflection  which  originates  useful  cough  and  increased  breathing, 
and  ultimately  aggravate  the  condition  which  they  temporaiily 
relieve.  It  is  only  when  the  cause  of  cough  cannot  be  removed, 
that  the  irritability  of  the  nervo-muscular  apparatus  may  be 
safely  reduced  by  respiratory  sedatives,  such  as  Opium,  Chloro- 
form, Ether  and  Chloral,  Alcohol  and  Conium,  according  to  cir- 
cumstances, although  warm  moist  air,  wai-m  liquid  food,  poultices 
to  the  chest,  and  acids  or  demulcents  for  the  throat  will  often 
suffice  to  give  relief.  Several  of  these  measui-es  may  be 
topically  employed  by  insufflation,  inhalation,  gargling,  or 
dii-ect  application,  and  when  given  internally  they  are  advan- 
tageously combined  with  expectorants,  which  shall  remove  any 
movable  irritant  fi-om  the  passages.  When  all  but  powerful 
opiates  have  failed  to  arrest  protracted  fits  of  coughing,  as  in 
phthisis,  frequent  small  meals  of  warm  liquid  nutritious  food, 
night  as  weU  as  day,  or  pure  alcoholic  stimulants,  will  often 
give  great  relief.  1\Tien  the  sputa  are  excessive,  anti-expec- 
torant measures  may  be  demanded,  and  will  consist  in  a  fi-esh 
bracing  atmosphere,  dry  simple  food,  the  avoidance  of  alcohol, 
and  the  exhibition  of  Acids,  Bitters,  and  probably  Iron 
internally. 

Ecemorrhage  from  the  respiratory  organs  must  be  treated  on 
general  principles.  Rest  must  be  secured  not  only  by  bodily 
quiet,  but  by  the  reduction  of  the  movements  of  the  lungs  to  a 
minimum,  by  strapping  the  chest  locally  and  recommending 
voluntary  restraint  of  respiration  and  cough. 

Pfliw  and  the  other  forms  of  distress  in  connection  with  this 
system  are  easUy  ai-restcd  by  dii-ect  resxjii'atory  sedatives,  such 
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as  Opium,  but,  as  we  have  seen,  not  without  considerable 
risk.  The  greatest  discrimination  must,  therefore,  be  exercised 
in  having  recourse  to  these  remedies,  and  the  routine  use  of 
them  is  to  be  deprecated.  Indirect  measures,  including  the 
removal  of  the  cause  of  distress,  and  external  application  to  the 
chest,  are  alone  to  be  employed  if  possible. 

Substances  which  act  ttpon  the  Eespikatort  System. 


Stimulants  of. 
Eespieatokt 
Centre. 


Camphora  (at 
first) 

Belladoima 

Stramonium 

Hyoscyamus 

Stryclmia 

Tabacum  (briefly) 

Quebracho 

Acid.  Hydrocy- 
anic, (briefly) 

Phy  sostigma 
(briefly) 

Ammonia 

Alcohol  (briefly) 

.ffitber  , 

Chloroformxim, 

Antimoninm  , 

Ipecacuanha  , 


Stimulant 
(Ciectjlatokt) 
Expectorants. 


Depressants  op 
Eespiratort 
Centre. 

Antimonium 
Bromides 
Ca  mphora  (at 
last) 

Belladonna  (at' 

last) 
Stramonium 
Hyoscyamus  „ 
Lobelia 

Tabacum(cMefly) 
Chloral  Hydras 
Acid.  Hydrocy- 
anic, (chiefly) 
Aconitum 
Physostigma 
Conium 
Opium 
Veratria 


SciUa 
Senega 

AmmoniiE  Carb. 

,,  Liquor 
Ammonii  Chlor 
Strychnia 
Alcohol 
AU  Aromatics 


Sedative 
(Circulatoet) 
Expectorants. 


Antimonium 

Ipecacuanha 

Apomorphia 

Alkalies 

Iodides 

Tabaoum 


Saline 
Expeotoeants. 


Potassii  lodidum 
Potassffi  Bicarb. 

„  Citras 
SodE9  Bicarb. 
Sodii  Chloridum 


Antiseptic 
Expeciorantb. 


lodum 

Sulphur 

Benzoinum 

Styrax 

Camphora 

Cubeba 

Oleum  Terebin 

thiniB 
Eucalyptus 
Creasota 
Acidum  Carboli 

cum 
Pix  Liqnida 
Copaiba 

Balsam.  Toluta- 
num 

Balsam.  T'eruvi- 
nnum 

MyiTha 

Ammoniacum 

Anisi  Oleum 

And  other  Aro- 
matic Oils 


Eespiratort 
Sedatives. 


Belladonna 
Stramonium 
Hyoscyamus 
Oleum  Terebin- 

thinsB 
Cannabis  Indica 
Quebracho 
;Amyl  Nitris 
.Acid.  Hydrooy- 
I  anioum 
.aEthyl  lodidum 
Opium 


Anti- 
Expectorants. 


Opium 

Acids 

Ferrum 


Anti- 
spasmodics. 


Amyl  Nitris 
Conium 

Potassii  lodidum 

Belladonna 

Stramonium 

Hyoscyamus 

Lobelia 

Tabaoum 

Potassse  Nitras 

Opium 

Chloroformum 
.aither. 
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CHAPTER  XII. 

THE  NEEVOUS  SYSTEM. 

The  therapeutical  relations  of  the  nervous  system  are  as 
extensive  as  those  of  the  whole  body  itself.  Pain,  for  example, 
is  constantly  associated  with  local  disease,  and  many  of  the 
most  distressing  diseases  of  the  viscera  are  disturbances  of 
nervous  mechanisms.  Here  we  must  confine  ourselves  chiefly 
to  the  therapeutical  relations  of  the  higher  nervous  centres,' 
representing  sensation,  consciousness,  and  voluntary  motion, 
especially  to  the  means  by  which  we  may  relieve  pain  in 
general,  produce  unconsciousness,  and  induce  sleep.  The 
student  must  also  clearly  understand  that  we  are  approaching 
the  therapeutics  of  the  nervous  system  from  the  physiological 
side,  i.e.  the  treatment  of  symptoms  only.  The  treatment 
of  the  pathological  processes,  such  as  haemorrhage,  degeneration, 
syphilis,  which  constitute  these  diseases  and  cause  these 
sjrmptoms,  is  another  and  even  more  important  part  of  the 
management  of  this  class  of  cases,  and  one  which  falls  imder 
other  heads. 

I.    Physiological  Eelations. 

Nervous  tissue  is  a  kind  of  protoplasm  with  highly  special- 
ised properties,  which  may  be  resolved  into  the  one  great 
property  of  displaying  or  discharging  force  when  brought  into 
contact  with  certaia  influences.  We  name  this  property 
irritability  ;  the  influence  which  calls  it  forth,  an  irritant ;  the 
act  of  caUrng  it  forth,  irritation.  If  the  effect  be  the  display  of 
more  force  than  ordinary,  we  speak  of  the  influence  as  a 
stimulant,  and  of  the  act  or  result  as  stimulation.  If  the  effect 
of  UTitation  be  the  display  of  less  force  than  ordinary,  we  say 
there  has  been  depression — that  the  influence  is  a  depressant. 
Much  discussion  is  stUl  going  on  as  to  the  natui-e  of  irritation, 
stimulation,  and  depression,  but  the  points  just  indicated  are 
clear  enough  for  oui-  present  purpose. 

Flan  of  the  Nervous  System.— The  nervous  system,  though 
forming  one  continuous  mass  of  nervous  tissue,  is  built  up  of  a 
number  of  centres,  which  are  connected  with  an  irritable  surface, 
and  with  the  organs  of  force.  An  impression  made  on  the  sui-- 
face  by  an  irritant  is  conveyed  by  an  afferent  nerve,  or  tract,  to 
the  centre  ;  effects  there  some  change  upon  the  protoplasm ;  and 
either  remains  as  potential  energy,  or  flows  out  agam  thi-ough 
efferent  tracts  and  nerves,  as  an  impulse,  to  the  organs  of  force— 
the  muscles,  glands,  vessels,  etc.  This  process  is  spoken  of  as 
rejlcx  action.     Nervous  substance  is,  however,  not  sunply 
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irritable,  or  capcaUe  of  being  brought  into  action  by  an  im- 
pression from  without.  It  can  also  originate  action.  It  is 
automatic  as  well  as  reflective.  The  automatic  action  of  the 
higher  centres  is  the  basis  of  the  emotions,  of  the  intellect,  and 
of  the  will,  and  is  continually  modifying  the  impulses  flowing 
out  of  the  reflex  centres,  and  vice  versa,  by  means  of  connecting 
fibres  or  tracts.  In  the  same  way  the  viscera,  such  as  the 
heart,  are  innervated  by  automatic  centres  ia  the  medulla  or 
cord  and  these  are  constantly  influenced  by  impressions 
reachmg  them  from  all  sides.  The  highest  centi-es  are  in  the 
convolutions  ;  the  simple  automatic  reflex  centres  in  the  basal 
ganglia,  cerebellum,  medulla,  and  cord— the  whole  constituting 
a  senes  of  successive  centres,  the  centi-al  nervous  system,  ioined 
to  each  other  by  tracts  which  associate  or  co-ordinate  the  im- 
pulses, whilst  the  outlying  systems  of  ganglia,  chiefly  automatic 
m  their  action,  are  called  the  sympathetic. 

Now  we  find,  when  we  come  to  consider  the  action  of  druffs 
and  other  remedies  on  the  nervous  system,  that  certain  of 
tiem  aftect  one  centre,  some  another ;  some  aiferent  parts,  others 
efierent  or  motor  parts;  that  some  di-ugs  afPect  the  lower 
centres  only  some  the  centres  of  emotion  and  intelligence  only; 
and  that  others  again  interfere  chiefly  with  the  co?ordinatins 
mechamsm.  We  must  therefore  attempt  to  aiTange  the  part! 
of  the  nervous  system  on  something  Uke  a  definite  plan,  before 
we  can  comprehend  the  action  of  drugs  upon  it. 

Flan  of  the  Nervous  System. 

I.  The  terminal  irritable  apparatus,  on  the  surfaces  of 
the  body,  and  m  the  organs. 
II.  The  afferent  nerves. 

posterior  of  comua  of  the  cord. 
I V.  The  convolutions. 

-i^'        ^'^^^-^  S^'^g^ia  and  cerebellum. 
VI.  The  medulla  oblongata. 
VII.  The  antero-lateral  tracts  and  anterior  comua  of  the 

Vm.  The  co-ordinating  fibres  between  the  different  centres 

brum,  an  arrangement  which  is  partly  reflex  •  tLt  fhl  lft^  I 
nerves  between  the  centres  and  L  vfscet ai.  ttimately^'ot 
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nected  with  the  sympathetic  chain  ;  and  that  the  viscera  have 
also  intrinsic  ganglia,  by  which  their  automatic  action  is  chiefly 
carried  on. 

Sensation. — Sensation  is  a  cerebral  state,  referable  to  an 
impression  received  through  an  aSerent  nerve.  This  generally 
originates  at  the  periphery,  more^  rarely  in  the  afferent  nerve 
or  tract,  but  is  in  every  case  referred  to  the  periphery.  In  this 
way  an  impression  (peripheral)  becomes  a  sensation  (cerebral), 
and  a  sensation  in  turn  may  or  may  not  travel  onwards  into  a 
still  higher  part  of  the  cerebrum,  where  it  becomes  a  perception, 
a  part  of  consciousness,  a  mental  act.  Of  the  various  percep- 
tions, common  sensibility  alone  demands  special  notice  here.  The 
tissues  and  organs  in  health  are  sensitive,  but  not  the  seat  of 
actual  sensations.  Very  slight  distm-bance,  however,  is  suffi- 
cient to  arouse  perception  or  consciousness  of  the  condition 
of  the  organs,  of  which  pain  is  an  example,  and  we  therefore 
assume  the  constant  existence  of  a  quiescent  sense,  called 
common  sensibility. 

Motion. — ^All  movement  may  be  said  to  origiaate  as  an 
impulse  m  a  nervous  centre,  whence  it  is  conveyed  to  muscles 
or  muscular  organs  by  efferent  or  motor  nerves.  Thus  an 
impulse  arising  in  the  automatic  action  of  the  cerebral  cells 
travels  from  the  higher  to  the  lower  centres  ;  here  it  joins  the 
reflex  impulse,  proceeding  by  reflexion  fi'om  these  centres; 
and  the  mixed  imprdse  com-ses  through  the  motor  nerves  to 
a  special  terminal  apparatus,  say  in  a  muscle,  by  which  the 
motor  nerve  is  brought  into  relation  with  the  organ.  Just  as 
a  perception  in  the  cerebrum  may  be  referable  to  a  condition  ot 
any  pai-t  of  the  afferent  or  sensory  side  of  the  nervous  system, 
so  muscular  contraction  may  be  produced  by  stunulation  of  any 
part  of  the  efferent  or  motor  side,  from  the  convolutions  to 
the  muscle  itself;  and  what  is  of  special  interest  to  tlie  thera- 
peutist, it  frequently  originates,  wholly  or  in  part,  in  stuniilation 
of    some  part  of  the  sensory  side,  reflected  through  the 

''^''^Consciousness.— Tlids  in  a  purely  mental  state,  partly  con- 
sistino-  of  perceptions,  and  partly  inseparably  associated  vnth 
the  emotions,  the  inteUect,  and  the  wiU.  Consciousness 
depends  on  the  perfectness  of  the  whole  sensory  apparatus, 
but  fi-om  a  practical  point  of  view  it  may  be  considered  to 
reside  in  the  cerebral  part  of  the  same,  i.e.  m  the  convolutions, 
where  it  is  readUy  reached  by  the  therapeutist. 

step -We  cannot  account  perfectly  for  natui-al  sleep,  but 
we  are  probably  right  in  associating  it  ^-ith  diminished  mcUi- 
Clism  o  grey  matter,  whether  due  to  deficient  blood  supply 
to  impaired  qUity  of  blood,  or  to  the  molecular  inactnnt.  of 
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the  tissues  following  exiaustion.  Sleep  bears  a  definite  rela- 
tion to  work,  food,  and  the  time  of  the  day,  and  brins;a  rest  and 
refreshment  to  the  exhausted  system. 


n.  Phahmacodtnamics. 


"When  we  come  to  consider  how  far  the  nervous  system  is 
under  our  influence,  we  enter  upon  a  field  of  enormous  propor- 
tions, of  which  we  can  take  but  a  few  examples. 

1.  Sensation.— Wb  have  a  remarkable  power  over  both  common 
sensibility  and  the  special  senses,  increasing  or  diminishing 
their  activity  at  our  pleasure,  by  means  respectively  of  local 
stimulants  and  local  ancBsthetics. 

_  a.  Local  stimulants.— This  name  is  given  to  a  great  and 
mixed  group  of  agents,  which  increase  common  sensibility  or 
common  sensation  so  much  as  to  cause  pain.  The  majority  of 
them  act  directly  upon  the  nerve  fibrils  in  the  tissues,  such  as 
extreme  heat,  extreme  cold  (for  a  time),  faradic  electricity  and 
many  drugs,  mcluding :  Iodine  and  Bromine ;  Alcohol,  iEther 
and  Chloroform,  when  the  vapour  is  confined ;  Carbolic  Acid  and 
Oreasote;  volatile  oils,  e.g.  Tui-pentine,  Cajuput,  Menthol, 
ihymol  ;  acnd  essential  oUs,  e.g.  Mustard  and  Mezereon  and 
Oantharides  in  the  fii-st  stage.  Mineral  Acids  and  Ammonia- 
Metalhc  salts,  such  as  those  of  SHver,  Lead,  Zinc,  Antimony' 
Mercury,  Arsemc,  and  Copper,  also  stimulate  the  nerves  and 
cause  severe  pam,  but  not  when  suppUed  in  sufficient  strena-th 
to  interfere  markedly  with  the  vessels  and  protoplasm  of  the 
part  as  caustics  or  astiingents.  Possibly  some  local  stimulants 
act  primarily_  upon  the  vessels,  and  many  of  them  no  doubt 
excite  the  circulation  as  weU  as  the  nerves  It  must 
be  carefully  noted  that  the  efiect  of  local  irritation  on  the 
sensory  apparatus  is  reaUy  a  central  one.    The  sensation  of 

K  S°thSl°''^«^';'^'"''^  *°  periphery,  is  a  cerebral 
state.    It  therefore  affords  us  a  means  of  rousing  the  highest 

of  fw'*       '"'^  ^'"P"^-*^^*  therapfutically^  £ 

Z^i  Zf.  '"^"^^T^"^  conveyed  fi-om  the  irritated  spot  does 
not  become  converted  into  a  painful  sensation  or  act  of  con- 
sciousness. A  portion  of  it,  whHst  traversing  the  grey  matter 
of  the  spmal  and  medullary  centres  en  route,  distobs  these 
and  causes  reflex  impulses  which  rouse  the  muscles  and  viscerl 
In  this  way  sensory  and  especiaUy  painficl  impressions  are 
powerful  and  readily  available  means  of  stimulating  not 
only  consciousness  but  the  cardiac,  vaso-motor,  and  re!pira- 
''iff  ^^"""^        great  viscek  themselves 

Thus  the  cold  douche  produces  a  sensation  of  cold  referred  to 
the  part,  rouses  consciousness  and  so  excites  the  respSoiy 
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centre  as  to  cause  the  gasping  movements  of  breathing  familiar 
under  the  circumstances.  In  other  words,  local  stimulants  may 
become  powerful  general  stimulants. 

b.  Local  Anaesthetics. — Pursuing  an  exactly  opposite  line  of 
action,  we  can  readily  diminish  the  sensibility  of  the  origins  of 
nerves  until  their  power  of  receiving  impressions  is  lost,  and 
thus  remove  sensations  by  preventing  the  very  contact  of  the 
influence  with  the  nervous  system.  The  measures  which  have 
this  effect  are  called  local  ansesthetics  (dr,  without,  and  ala6r\(xis, 
sensibility),  or  if  pain  be  relieved,  local  anodynes  [av, 
without,  and  hhvvri,  pain).  Some  of  these  agents  directly  depress 
the  nerve  fibrils,  such  as  Belladonna,  Aconite,  Veratria,  and 
Opium  ;  and  Ether,  Alcohol,  Chloroform,  Carbolic  Acid,  Volatile 
OUs,  and  Cantharides,  when  their  application  is  prolonged. 
Moderate  cold,  especially  such  as  is  induced  by  evaporation,  is 
decidedly  anaesthetic;  and  Ether,  Spirits,  Acetic  Acid,  "Water,  and 
various  Saline  solutions,  e.g.  of  Chloride  of  Ammonium,  possess 
this  property.  Prolonged  or  extreme  cold  directly  reduces  the 
functions  of  the  nerves,  causing  first  numbness,  and  then  absolute 
anassthesia.  Warmth  reduces,  and  extreme  heat  destroys, 
the  irritabiLity  of  the  nerves.  Other  anodynes  act  partly 
or  wholly  through  the  vessels.  Thus  moderate  heat  relieves 
pain  partly  by  dilating  and  relieving  the  blood  vessels,  and  by 
increasing  the  blood-supply,  the  osmosis,  and  the  migration  of 
corpuscles  in  the  tissues — an  efliect  which  is  assisted  by  moisture, 
as  familiarly  seen  in  poultices.  Cold  partly  acts  by  reducing 
excessive  blood  supply.  The  galvanic  form  of  _  electricity 
often  removes  pain  very  quickly,  probably  by  acting  on  the 
nerves,  muscles,  vessels,  and  even  the  metabolism  of  the 
part. 

The  influence  of  local  ansesthetics  and  anodynes  is  not  con- 
fined to  the  sensorium.  With  the  arrest  of  sensation,  the 
whole  brain  passes  into  a  state  of  rest,  and  sleep  readily  occiu-s. 
The  in- travelling  impressions  being  reduced  in  strength,  the 
spinal  and  medullary  centres  through  which  they  pass,  or  into 
which  they  previously  radiated,  are  no  longer  excited,  and  the 
action  of  the  organs,  such  as  the  hmgs  and  heart.,  becomes  more 
automatic,  and,  as  a  rule,  but  not  invariably,  more  quiet. 
Thus,  as  with  local  initants,  we  possess  in  local  anassthetics 
and  anodynes,  a  powei-ful  means  of  influencing  the  functions  of 
the  highest  centres,  the  visceral  centres,  and  the  -s-iscera  them- 
selves.    In  other  words,   local  sedatives  may  become  powerful 

general  sedatives.  ,  ,     ,  rrx. 

c.  AH  these  measures  act  upon  the  penpheral  structures.  1  he 
trunks  of  the  aflrerent  nerves  may  also  ho  affected  so  as  to  inter- 
fere with  the  convection  of  the  impressions.    Opium,  and 
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possibly  other  di-iigs,  heat  and  cold,  electricitjr,  properly 
regulated  pressm-e,  and  section  or  stretching  of  the  nerves  are 
different  njeans  of  removing  sensibility  or  at  least  pain. 

d  The  sensitive  and  perceptive  centres  in  the  cerebrum  may 
be  the  seat  of  action  of  anajsthetics.  Amongst  the  substances 
possessmg  this  effect  are  Opiimi,  Chloral,  Chloroform,  Ether, 
and  Cannabis  Indica,  consciousness  as  a  whole  being  affected  by 
these  measures,  which  are  caUed  general  anesthetics  general 
anodynes,  or  narcotics— a  series  of  titles  which  will  be 
presently  noticed^  Lastly,  it  wiU  be  observed  that  certain  sub- 
stances, such  as  Opium,  arrest  the  afferent  impressions  at  even 
pomt~Et  their  formation,  in  the  course  of  their  conduction,  and 
wncre  they  impmge  upon  the  sensorium,  that  is,  they  act  upon 
the  sensory  tract  from  one  extremity  to  the  other. 

f.  The  special  senses  also  can  be  directly  influenced  bv 
vanous  measui-es  including  di-ugs.  Local  anaesthetics  reduce 
the  keenness  of  the  sense  of  touch.  Deafness  and  subiective 
noises  axe  produced  by  Quinia,  Salicylic  Acid,  and  AJcohol 
Santomn  causes  green  vision.  Taste  is  excited  by  a  variety  of 
mfluences  which  we  have  already  studied;  depressed  Ld 
pecuharly  disturbed  by  Aconite  and  other  alkaloids 

2.  3fotion.~Our  command  of  the  motor  side  of  the  nervous 

mlTll  f  "'f  '^''^^  ^'^^^^^  sensation!  for  the 
reason  that  motor  parts  can  be  acted  on  not  only  dii4ctly  but 

iSn^'t!'^-  ''T'^'  P"^-'^^'  ^«      have  just  seen-ioca 

^SiS" ^  '^'^^^"^^'^  movements,  and  loLl  depressants 

rlr,,!;  ^^T'  are  speciaUy  interesting,  as  different 

drugs  act  on  different  parts  of  the  motor  apparatus  bcZ  thr. 
cerebrum  to  the  muscles.  Alcohol,  in  moderate  doses  inc'aSs 
the  activity  of  the  "motor"  conMons,  and  so  ibably  do 

the^.™^r^^h^nt;^T^^^^^^^^^  ^^-^^p'-^^ 

muscles  themselves    -^^  ths  /     """^  ''^"d  the 

Strychnia  aXalso\  tH™"^r^^^  stimulants, 
for  this  pui-pose    a.  thp  fn    J'-  ^^^^^^'^city  is  m  constant  use 
cuirent.  7aC7™m"f'  Z"7T' 
pooing,  and^     hi.,.  ^^^ol^lA^:^!^,^^^- 
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metabolism,    are   also   means  of  preser^dng  or  increasing 
muscular  nutrition  and  activity. 

h.  Motor  depressants  are  a  parallel  series  of  agents.  Tlie 
motor  convolutions  are  disturbed,  depressed,  and  finally  com- 
pletely "  paralysed  "  by  large  doses  of  Alcohol,  Chlorofoi-m,  and 
Ether,  which  completely  arrest  all  voluntary  movements.  The 
motor  functions  of  the  medulla  are  so  powerfully  depressed  by 
Opium,  Chloral,  Aconite,  Conium,  Physostigma  and  large  doses 
of  Alcohol  and  Chloroform,  that  death  from  poisoning  by  these 
substances  occurs  in  this  way.  The  anterior  cornua  of  the  cord 
are  depressed  by  Physostigma  and  many  less  powerful  drugs, 
which  cause  paralysis  of  the  limbs  through  this  channel.  The 
same  effect  is  produced  by  Conium  and  other  substances,  through 
depression  of  the  motor  nerves,  not  of  the  cord.  The  motor 
nerve-endings  are  remarkably  under  the  influence  of  Belladonna ; 
more,  however,  those  of  the  involuntary  muscles,  with  which 
we  are  not  at  present  concerned.  Galvanism  is  the  most 
powerful  local  depressant  of  muscular  acti^'ity,  and  is  our  ordi- 
nary means  of  producing  this  effect  directly. 

c.  The  co-ordination  of  movement  is  peculiarly  interfered  with 
by  certain  drugs,  at  any  rate  by  Alcohol,  which  in  considerable 
doses  produces  staggering  gait,  disturbance  of  the  ocular  mus- 
cles with  double  vision,  thickness  of  speech,  and  awkwardness 
of  the  manual  movements.  _       -u-  -u  v 

3.  Consciousness.— From  the  very  exalted  position  which  it 
occupies  in  the  system,  consciousness  is  peculiarly  amenable  to 
a  variety  of  influences  at  our  command.  _ 

a.  It  can  be  roused  by  powerful,  especiaUy  by  painful  impres- 
sions •  for  instance,  the  cold  bath  or  douche  ;  heat,  or  hot  appli- 
cations such  as  mustard  to  the  surface  ;  loud  sounds,  or  powei-ful 
odours.  Besides  these,  many  di-ugs  dii-ectly  excite  the  bram, 
the  cerebral  stimulants  and  dellriants,  such  as  Caifem,  Cam- 
phor Alcohol  and  Chloroform  in  the  first  stage;  Opium, 
Chloral  and  Cannabis  Indica,  in  some  individuals  ;  BeUadonna 
and  its  aUies ;  Camphor,  Sahcyhc  Acid  ;  laughing  gas,  etc 

The  mental  faculties  are  readily  disordered  by  many  of  the 
same  measures  which  increase  consciousness,  leading  to 
laua-hine  crying,  briUiancy  of  the  imagination,  increase  of  the 
ippSs;  coSon  of  the  intellect,  loss  of  control  of  the  wiU, 
delirium  in  its  many  forms,  and  even  oon^•ulslons.  Alcohol, 
Opium,  Cannabis  Indica,  Chloral,  Cliloroform,  Camphor,  and 
BeUadonna,  are  speciaUy  active  in  producmg  these  f ^^.^1"* 
^e  seldom  or  never  desii-ed  by  the  therapeutist  for  theu- oxs  n 

Eaually  valuable  are  our  means  of  reduciiiff  conscious- 
neas',  or  removing  it,  and  thus  producing  general  anesthesia, 


Anesthetics. 

which  in  appearance  at  least,  closely  resembles  sleep,  and  is 
associated  with  suspension  of  all  the  other  mental  feculties 
iJus  eliect  may  be  secui-ed  by  temporarily  arresting  the  func- 
tions of  the  convolutions  by  means  of  drugs  which  directly  de. 
press  the  nervous  tissue  of  the  convolutions,  such  as  Chloroform 
Ether,  Bichloride  of  Methylene,  Alcohol  in  la.-ge  doses,  Chloi™' 
and  Opium.    The  Bromides,  Caifoin  and  Zinc  are  valuabl« 

^T'T'l  '"""^  refiexTxcitabilltttd 
thus  promote  rest  of  the  nervous  centres.  Beyond  these  a 
n^ber  of  powerful  substances,  such  as  Aconit^e,  and  other 
vegetable  and  mmeral  poisons,  produce  a  condit  on  of  coma 
mth  miconsciousness.  The  question  arises.  Which  of  the  many 

st  aWetr  useT  '''^'^  convemenHS 

/      ,       ^'"'''^^'^  Observation  has  taught  us  that  the 
Oder  of  vnvolvement  of  the  various  parts  of  the  nervms  sZ 
tern  by  these  substances-the  line  of  march  of  tW  rZ 
~fTh''^"^  widely  with   the  di  Wt  Igs'' " 
nh?.nl  f     f  ^^'i  Chloroform,  the  veiT  &8t 

phenomenon  is  disturbance  of  the  convolutions    and  itTs  not 

extrem^^'^'^riTnstr  ^^o^  th7nT'  ^^^^"^^ 
other,  influencing  also  its  mo  or  sidp  nt^Tr^v-  '^'^""^  *° 
motor,  and  metfbohc  Wt  L  S'^ol  .1^^^^^ 
person  under  the  full  influence  of  On,^         •  * 
be  made  with  difficultv  unn^  1  ^n  impression  can  only 

organs  of  sense ;  it  tsIoX  and  L^nfAT^  °^  °° 

is  imperfectly  perceived  ii  ?be  ™Pt^*''°tly  conducted  ;  and  it 
aU  but  the  most  powerful  exte^''l  ^-^"^ 
reduced  in  activity,  Cc^rew'^™'''  impressions,  and  itself 
of  deep  sleep,  characterised  W     ^""""^'^^y  ^  the  condition 
much  greater  ii^ToScT  1^7,  ^  ^^ct  of 

upoicance,  since  unconsciousness  is  not  of  itself 
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seiious,  however  prolonged,  is  that  it  is  accompanied  great 
depression  of  the  meduUa,  that  is,  of  the  respiration  and  circula- 
tion, which,  although  sometimes  to  be  turned  to  useful  account, 
may  readily  prove  injurious  or  even  highly  dangerous.  "We  thus 
possess  in  narcotics  a  powerful  means  (1)  of  arresting  perception, 
(2)  of  inducing  sleep,  and  (3)  of  soothing  the  great  vital  func- 
tions, all  of  which  may  be  of  the  greatest  therapeutical  service. 

4.  Sleep. — We  possess  many  methods  of  promoting  or  produc- 
ing sleep,  which  we  caU  hypnotics  {^irvos,  sleep),  or  less  properly 
"  narcotics."  Thus  we  may  be  able  to  secure  mental  calm,  or 
the  absence  of  noise  and  light,  and  to  prevent  or  reUeye  pain  or 
other  disturbing  impressions,  such  as  attend  indigestion,  heart 
disease,  and  cough.  Along  with  these  indirect  hypnotics,  we 
may  employ  direct  hypnotics,  which  act  on  the  convolutions, 
either  through  the  circulation  or  immediately  upon  the  cells, 
in  either  way  reducing  nervous  metabohsm.  Amongst  medi- 
cinal hjTonotics,  the  purest  are  perhaps  the  Bromides,  which 
appear  to  bring  the  brain  into  a  condition  which  favours  the 
advent  of  natural  sleep,  rather  than  to  induce  it  artificially,  i± 
any  such  distinction  can  be  drawn.  Ai'tificial  sleep  is  readily 
induced  by  the  narcotics  proper,  including  Chloral,  Opium, 
and  Alcohol,  as  well  as  general  anssthetics,  aU  of  which  produce 
hypnotism  amongst  their  other  effects,  and  may  be  used  for  this 
purpose. 

in.  Patholobical  Relations. 
We  will  now  briefly  consider  some  of  the  most  common  and 
typical  disturbances  of  the  nervous  system.  The  organic  dis- 
eases of  this  system  are  of  great  variety,  including  morbid  states 
of  the  vessels,  syphiHs,  degenerations,  etc.,  but  it  is  only  the 
principal  symptoms  to  which  they  give  rise  that  wiH  be 
noticed  here  for  the  purpose  of  illustratmg  the  apphcations  of 

the  measures  just  discussed.  t,  •     •  ^„^;i;<„- 

1  Disturbances  of  Sensation :   Fam.--Pam  ^  a  familiar 
disturbance  of  common  sensibiHty  of  a  peculiarly  distessmg 
Wnd    As  an  expression  of  disease,  whatever  the  tissue  affected 
always  originates  in  some  nervous  structui-e  between  and 
LcTuS  the  i^iphery  and  the  convolutions,  but  m  every 
SsSe  it  is  referred  to  the  periphery.    When  pain  is  severe 
Us  accompanied  by  certain  other  phenomena,  such  as  mental 
denressTon  knd  restlessness,  sleeplessness,  weakemi^g  of  the 
.fTndicestion  and  other  risceral  distui-bances.    These  may 
L  iL  pTrtfffeX'of  the  morbid  condition  on  which,  the  pam 
also  depends  but  it  is  to  be  observed  that  pam  is      itself  a 
poweS  depressant  of  the  centres  and  viscera,  just  hke  local 
depressants  ol  a  pharmacodynamical  nature. 


Disturbances  of  Consciousness. 


_  2.  Paralysis. — Loss  of  power,  may  be  taken  as  an  instructive 
illustration  of  motor  disturbance.  Comparably  with  pain 
paralysis  depends  on  injury  or  disease,  of  whatever  nature,  in 
some  pai-t  of  the  motor  side  of  the  nervous  system— the  convo- 
lutions, basal  ganglia,  medulla,  lateral  column  and  other 
motor  tracts,  the  anterior  root  of  the  spinal  nerve,  the  nerve 
trunk,  or  the  teiminal  motor  apparatus  in  the  muscle ;  occasion- 
ally it  IS  distmctly  a  reflex  effect  of  sensory  disturbance  ;  but 
the  paralysis  is  always  seen  in  the  muscle.  No  class  of  disease 
teaches  us  more  clearly  the  dependence  of  rational  thera- 
peutics upon  an  accurate  knowledge  of  the  anatomy,  physio- 
logy, and  pathology  of  the  parts  affected. 

3.  Side  by  side  with  pain  and  paralysis  respectively,  there  are 
to  be  ranged  many  aUied  conditions.  Thus,  aUied  to  pain,  and 
dependmg  hke  it  on  distui-bance  of  some  part  of  the  smsoru 
tract  are  the  sensations  of  numbness,  coldness,  excessive 
sensibility  to  touch  (hyperassthesia) ,  excessive  sensibility  to 
^«!^  ™f  essions,  such  as  pin-prick  (hyperalgesia),  and  the 
WW  '^^^f  ^^Ti'  'P^^^^l  senses,- loss  of  the  sense  of 

f,nn  nl7*  /^f  ^'  °*  '"^'^  °^  (analgesia),  andaltera- 
tion  or  loss  of  the  orgamc  sensations  relating  to  the  stomach 
bowels,  heart,  bladder,  etc.  In  the  same  way  we  place  Se 
paralysis  other  motor  distui-bances,  whether  in  the  fonT  of 
increased  muscular  movements-chorea  (St.  Vitus's  dancel 
temors,  spasms,  convulsions,  or  disturbed  movements  of  the 
we  .^'^  f,^''  ^'^'k  intestines,  uterus,  vessel  walls,  etc. ;  aJd 
we  say  that  they  may  be  due  to  disease  of  any  part  of  the  motor 
tract  from  one  extremity  to  the  other,  or  of  some  pari  oT  the 
entreTTefl°/  system  by  reflection  tCug^  the 

e%tLV?otmor"''  ^^'^  ---aldisordei,  are 

facultiM 'of't^p'''  °*  and  of  the  other  higher 

nseSiufv  '^'^'1^'  ^^^^^^^^  unconsciousness  or 

'^disTase^  of  thiT-"'^"''  the  great  class  of 

netry\:^i?.ert^fTnTilt'^^rht^,^ 
with  the  blood-supnlv  to  the  bf«?^  Z    v    ,     '  °^  ':iiterference 
of  interference  S  toe  LbdI v  o F  n  '"T  ^  ^''^^^^^^  ^ 

ing  rapidly  to  e'wt'n   "''""^  "'"""^  metabolism,  lead- 
5.  Sleep  IS  most  commonly  defwient  or  absent  when  it  calls  for 
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treatment ;  very  frequently  distur'bed ;  sometimes  excessive. 
Pain  is  the  common  cause  of  insomnia,  but  sleep  may  be  pre- 
vented or  broken  by  cerebral  exhaustion  (?  vascular  paralysis) 
from  overwork,  by  mental  anxiety  or  distress,  by  oppressed  or 
breathless  feelings  in  the  chest,  by  dyspeptic  troubles,  and  by 
other  distressing  sensations,  such  as  in-itability  of  the  bladder, 
spasms  of  the  muscles,  and  itching  of  the  skin.  Sometimes 
sleeplessness  appears  to  be  idiopathic,  i.e.  a  disorder  per  se. 
Excessive  sleepiness,  or  continual  tendency  to  sleep,  is  a  result  of 
the  retention  and  circulation  in  the  system  of  urea  or  aUied 
products  which  have  not  been  sufficiently  excreted  by  diseased 
kidneys ;  and  drowsiness,  to  a  less  degTce,  is  a  frequent 
sj-mptom  of  anaemia,  or  of  disturbed  metabolism  in  the  liver,  as 
we  saw  in  the  tenth  and  eleventh  chapters.  Certain  articles  of 
diet,  especially  alcohol  in  the  form  of  beer,  produce  the  same 
effect. 

rV.  NATURAi  Eecovery. 

As  the  nervous  system  is  the  most  impressionable  of  all  the 
tissues,  so  it  seems  to  possess  the  power  of  recovery  most  quickly 
and  most  perfectly  from  conditions  of  disorder,  when  the  causes 
of  these  are  removed.  Thus,  pain  may  instantly  disappear  upon 
a  slight  change  of  temperature,  on  the  application  of  a  weak 
electrical  current,  with  the  alteration  of  the  chemical  reaction  of 
the  part,  or  in  consequence  of  the  contact  with  it  of  a  minute 
quantity  of  some  drug — any  of  which  means  will  have  sufficiently 
restored  its  normal  condition,  or  counteracted  the  abnomal 
state  which  gave  rise  to  the  distress.  In  no  department  of 
pathology,  therefore,  is  the  indication  clearer,  and  encourage- 
ment greater,  to  step  in  and  assist  natm-e  by  pharmacodynamical 
measures.  IJnfortunately,  here,  as  elsewhere,  there  are  certain 
li7)uts  to  treatment.  The  disorders  of  the  nervous  system  to 
which  we  have  alluded,  such  as  paralysis,  spasm,  pain,  anass- 
thesia,  and  disturbances  of  consciousness  and  of  the  mind  gene- 
rally, are  too  often  but  the  phenomena  or  symptoms  of  organic 
disease  of  the  delicate  nervous  structures.  Scarcely  less  hopeless 
is  the  prospect  of  cui-iug  certain  fimctional  disorders  of  the 
nervous  system,  without  discoverable  anatomical  cause,  such  as 
epilepsy  and  hysteria.  But  even  in  both  these  classes  of  cases, 
many  of  the  most  urgent  symptoms,  and  the  severity  and 
fi-equency  of  others,  can  be  mitigated  by  the  measures  which  we 
have  just  reviewed,  as  we  shall  now  attempt  to  show. 

V.  Theiiapeutics. 

In  drawing  a  rational  conclusion  fi-om  what  we  have  studied 
under  the  four  preceding  heads,  we  approach,  as  wo  pi-oposod, 
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the  consideration  of  the  therapeutics  of  the  nervous  system 
chiefly  fi-om  the  point  of  view  of  symptoms. 

1.  Bisturbances  of  Semation  :  Pain,  and  the  use  of  Anodynes.  ■ 

Our  review  of  the  physiological  and  pathological  relations  of 
pain  leads  us  to  its  rational  treatment.  We  must  discover, 
tirst,  its  morhid  cause,  and  secondly  its  exact  physiological 
significance,  and  apply  our  measures  accordingly. 

The  scientific  use  of  anodynes,  as  we  have  already  suggested, 
is  founded  upon  coiTect  diagnosis.  It  will  frequently  be  found 
tha:  when  the  cause  is  known,  pain  can  be  removed  without  the 
employment  of  any  nervine  remedy,  and  in  every  instance  this 
treatment  should  be  entertained  or  attempted.  An  abscess  will 
be  relieved  by  the  knife,  headache  by  pm-gation,  syphilitic 
penostitis  by  Iodides.  We  thus  discover  a  great  group  of 
measures  which,  whilst  they  are  not  anesthetics,  are  indirect 
anodynes,  because  they  attack  the  pathological  cause  of  the 
pam,  and  do  not  immediately  act  upon  nervous  tissue  For 
practical  purposes,  anodjTies  may  be  classified  into  (1)  indirect 
anodynes;  (2)  direct  anodynes  which  act  on  the  peripheral  nerves 
only  i  and  (3)  direct  anodynes  which  act  on  the  centres  as  ivell  as 
the  periphery.    In  many  instances  these  may  be  combined 

a.  Indirect  anodynes  are  necessarily  a  heterogeneous  group 
and  include  surgical  operations  of  every  kind,  which  are  amongst 
the  readiest  and  most  radical  of  all,  e.;,.  opening  abscesses, 
simple  physical  protectives,  such  as  ointments  and  oils  in 
foms'  ^       '^^^  ^"^^  ^^"^  fomentations,  and  cold  in  various 

Local  irritants,  such  as  mustard  and  bhsteiing  agents  which 
cause  much  pam  at  first,  may  become  local  anod^es  by  pro- 
duomg  an  effect  which  is  caUed  counter-irritation.  We  shaU 
discuss  fully  this  class  of  remedies  in  chapter  xv.,  but  we 
may  tor  the  present  refer  their  action  to  exhaustion  of  the  in-it- 
ability  and  conductivity  of  the  local  nerves,  to  dUatation  of  the 
vessels  and  rehef  of  ana3mia,  and  to  some  infliience  on  the  nervous 
centres  corresponding  to  the  aifected  part.    Another  poweX 

SrairZ°V°"'l^^^^  "^^^^^••^  chiefly  indi^ecTtu^ 

such  L  Tnr^  t  '  ^^th'^^action,  consists  of  the  essential  oils, 

These  hIv^^r.     'i^™P^°''  ^^-^  Cloves,  Jlint,  etc 

jhesehave  a  complex  action:  they  destroy  the  organisms  of 

fauXl  ild'ner  thcy'^dilate  tie  vessels 

nei-w?«f  """"^  ™^  t^^y  deP^-es^  the  periphenj 

^  ^^""'1^  P^'^-  Certain  allied  artificial  products 
possess  a  similar  mdn-ect  and  direct  anodyne  power,  L.  Car- 
bohc  Acid  and  Creasote.   Besides  these  locll  indirect  ^nod.^es 

V  unlimatcd  number  which  act  yenerallv  ;  as 
nideed,  as  the  remediable  causes  of  pain.    Thus,  headaches  miy 
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be  relieved,  under  different  circumstances,  by  any  of  the  local 
measures  just  enumerated,  or  by  such  diverse  general  remedies 
as  purgatives,  Quinia,  Ii-on,  Iodides,  and  Alcohol,  qmte  ince- 
pendently  of  the  direct  anodynes  which  we  may  consider  it 
necessary  to  apply. 

h.  Local  Anodynes. — When  treatment  directed  to  the  caase 
of  the  pain  fails  or  is  insufficient,  we  must  next  attempt  to  reduce 
the  irritability  of  the  nerves  by  local  means.  Direct  local  anodpies 
may  now  be  rationally  employed.  Thus  in  neiu-algia,  constitu- 
tional treatment  must  be  combined  with  the  application  cf  a 
local  anodyne  sufficiently  powerful  to  interfere  with  the  recap- 
tion and  conduction  of  impressions.  We  therefore  employ 
Aconite,  Belladonna,  Opium,  the  confined  vapour  of  Chloro- 
form, Alcohol,  or  Ether,  the  Volatile  Oils,  Carbohc  Acid, 
Creasote,  heat  (which  must  often  be  extreme),  extreme  cold,  the 
continuous  current,  or  local  nervous  irritants.  Most  0:  the 
drugs  mentioned  are  applied  in  the  form  of  liniments,  lotions, 
or  ointments.  Opium  may  be  administered  by  the  endermic  or 
hypodermic  method,  the  foi-mer  being  now  almost  entirely 
superseded  by  the  latter,  which  is  by  far  the  most  valuable 
of  all  anodyne  measm-es,  fi'om  the  readiness  with  which  it 
can  be  given,  and  the  rapidity  and  completeness  of  its  action. 
Alcohol  or  Chloroform  may  be  poured  on  lint,  and  evaporation 
prevented,  or  rubbed  on  the  part  and  covered. 

c.  General  Anodynes. — When  pain  is  very  severe,  sleep 
unpossible,  and  the  whole  system  disti'essed  and  disordered,  di- 
rect general  anodynes  are  demanded.  The  most  useful  is  Opium 
or  Morphia,  which  may  be  given  in  a  great  variety  of  forms, 
and  by  several  channels,  the  most  ready  and  powerful  of  all 
being  the  hypodennic  method.  Chloral,  Butyl-chloral,  and 
Cannabis  Indica,  are  other  general  anodynes  in  use,  but  are 
greatly  inferior  to  opium.  The  narcotic  or  h^'pnotic  eifect  of 
these  anodynes  is  taken  advantage  of,  as  a  rule,  by  prescribing 
them  at  the  usual  hour-  of  sleep. 

Where  the  pain  is  unbearable,  and  relief  must  be  not  only 
complete  but  instant,  even  these  powerful  anodjTies  may  be 
imavailing.  In  such  cases  general  anesthetics  must  be 
employed  :  the  patient  must  be  put  imder  the  influence  of 
Chloroform  or  Ether.  Such  are  the  pains  of  labour,  or  of  the 
passage  of  calculus,  the  pain  attending  the  reduction  of  a  dis- 
location or  a  severe  sui-gical  operation.  Consciousness  is  quickly 
aboUshed,  kept  in  abeyance,  and  aUowed  to  return  when  tho 
cause  of  the  pain  has  ceased.  The  necessity  for  such  powerful 
remedies  in  some  instances  of  pain  wiU  impress  on  the  student 
the  importance  of  sparing  the  nervous  system,  and  the  visceni 
which  are  rcflexly  depressed  along  with  it,  m  every  case  of  pain. 
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Food  and  stimulants  are,  as  a  rule,  urgently  indicated  in 
protracted  pain. 

2.  Loss  of  Common  SensibiliUj.—'Neith.eT  this  nor  the  allied 
condition  of  loss  of  touch  {ancesthesia)  very  often  [caUs  for 
treatment,  and  the  large  number  of  nerve  imtants  which  we 
possess  m  the  Acids,  Metallic  Salts,  Mustard,  etc.,  are  seldom 
used  for  this  pm-pose.  Pyrethrum  is  sometimes  given  in 
anaesthesia  of  the  mouth. 

3  Faralj/sis.— The  rational  treatment  of  paralysis  will 
depend  entirely  on  its  natm-e,  and  the  seat  of  its  cause;  and 
this,  as  in  the  case  of  pain,  must  be  ascertained  as  accurately 
as  possible.  If  the  lesion  be  cerebral,  general  remedies  must  be 
directed  to  reheve  the  pathological  state,  such  as  Mercui-y  in 
sypMis,  cardiac  measures  in  vascular  ruptiu-e,  and  so  on.  Eest 
of  the  mind,  e.ff.  by  Bromides,  will  be  aU  important.  There  is 
no  indication,  as  a  rule,  to  increase  the  activity  of  the  damao-ed 
cen  res,  except  after  a  time  by  the  use  of  the  will;  on  the 
lTl'''7i'f  e^^-al  st^ulants,  such  as  alcohol,  are  better  to 
be  avoided.  In  paralysis  fi-om  disease  of  the  cord,  the  same 
general  system  of  treatment  is  to  be  foUowed,  but  StrycCa 
maybe  tried  asa  direct  stimulant  of  the  affected'part,  sometS 
with  success.    In  paralysis  due  to  injury  or  disease  of  the 

searched  for  and  if  possible  removed,  e.c/.  tumours.  The  loc^ 
^PP«^«  to  benefit  some  cases.  In  eveiT 
l^tf^  y^i^'.loc^itreatment  must  be  carried  on  along  ^th 
general,  and  consists  chiefly  in  exercise  of  the  terminal  ne^es 
and  rn^cles  by  electricity,  friction,  and  passive  movements 
^Z^^^^^^te^-Z^^^^  and  nutri: 

of   the  cate^  centres,  is  rationaHy  treated  by  removal 

me  cause.     Ihe  convulsions  of  children  fn,- 

men  the  cereb  1"  ;  beheved'to  be  fb'^'^'f  ^I^^""- 
disease  attended  bnhese  ™tn,i°  ^'''•f^*  of  disorder  or 
are  of  great  servfce  whi]^?  ^  '       ^P'^epsy,  the  Bromides 

spasmodTc  diseaL'^tl  befte/^Xwf^"^^ 
cord  and  medulla  mav  brlr     T,    }  °''S^'^''  causes  in  the 
and  ChlorS    It  ^aZot  be  ^  treated  by  Physostigma 

rewards  such  t^^eatS  Jossib  1\  ^^^^''^^ 
too  late.    When  the  'i^:^^:Z'^:Z^Z';Zi  S 
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causes,  Belladonna  and  Conimn  are  often  of  use,  e.g.  in  diordee, 
spasmodic  asthma,  and  laryngismus.  The  continuous  hattery 
current  and  counter-irritants  reheve  painful  spasm  of  the  volun- 
tary muscles.  Lastly,  Opium  agaiu  is  a  most  powerful  anti- 
spasmodic for  general  use. 

5.  Consciousness  may  be  said  to  demand  temporaiy  removal, 
in  anticipation  of  the  excessive  pain  and  anxiety  attending 
operations.  The  general  anajsthetics  in  common  use  are  Ether 
and  Chloroform,  the  selection  and  use  of  which  are  fully 
described  imder  their  special  therapeutics.  Conditions  of 
excitement,  such  as  delirium  and  mania,  are  to  be  met  by  two 
sets  of  remedies,  which  must  always  be  combined — viz.  first, 
cerebral  depressants,  such  as  Opium,  Chloral,  Hyoscyamus, 
Bromides,  and,  if  necessary,  Chloroform ;  and  secondly, 
general  nutrients  and  stimulants,  chiefly  in  the  form  of  abim- 
dant  food,  and  possibly  a  certain  amount  of  alcohol. 
Judicious  moral  treatment  is  an  indispensable  accompaniment. 

6.  Loss  of  consciousness  appears  to  require  and  receive  treat- 
ment in.  cases  of  fainting,  drowning,  accidents  to  the  head,  etc., 
but  the  great  centres  of  respiration  and  cumulation  are  the  real 
objects  of  our  anxiety.  They  have  been  depressed  along  with 
the  convolutions,  and  must  be  restored  to  activity  if  life  is  to  be 
preserved.  Restorative  measures  include  the  re-establishment 
of  the  general  and  cerebral  circulation  by  the  recumbent  pos- 
ture and  cardiac  stimulants,  and  of  respiration  by  artificial 
chest  movements  and  abimdance  of  fresh  air.  Local  nervous 
irritants  such  as  cold  affusion,  flagellation,  or  mustard  apphed 
to  sensitive  parts,  powerful  odours,  and  Ammonia,  must  each 
or  all  be  employed. 

7.  Disorders  of  Sleep  will  be  rationally  treated  by  pursuing 
the  course  suggested  by  our  previous  considerations.  Insomnia 
may  be  met  by  the  many  indirect  and  direct  hypnotics.  In 
every  instance  full  advantage  must  be  taken  of  the  indii-ect 
group.  Bromides  ai'e  indicated  when  the  cerebral  circulation  is 
excited  by  overwork  ;  and  Chloral  may  be  combined  -with  it. 
When  pain  is  present  Opium  only  will  induce  sleep.  When 
there  is  much  mental  distress  Opium  is  again  necessary,  and 
Alcohol  at  bedtime  may  be  invaluable.  In  every  instance  the 
time  of  administration  of  hjqmotics  must  be  carefully  ordered. 
Fm-ther  it  must  never  be  forgotten  that  the  narcotics,  in- 
cluding'  Opium,  Morphia,  and  Chloral,  are  all  powerful  de- 
pressants of  the  respu-ation,  circulation,  and  excretions,  and 
may  produce  disastrous  results,  whilst  they  afford  the  tempoi-aiy 
advantage  of  sleep. 


Substances  acting  on  Nervous  System.  507 


3  +=  ^?  2 
tj  71  -r;  §  -S  -a  ^  o 


O  ^ 


43  d  d 

r-,  ca  "  o 

^  '  CB  bo 

.2.  _  a :c 


13 


5o8   Materia  Medic  a  and  Therapeutics. 


mag 

<  Q 

H  a. 
ta  « 


o  .2 

-  S 

goo 

3 1  a 


m  V 


o     -  o  s"  ^  .a 

o  «  -J3  S  'o  p, 
O  W  tc  W  -a)  <!  O 


1^ 


o  s 
SI 


B  O 

CO  g 

m  o 
«  H 

fig 

o 


a  d  03  y 

o  R  "  .a   "  p  . 

^  .3  J  -g    o  2  ■ 

O  o  ^  Hi  Cii-isj  ' 


o  a 


02 


DD  O 


o 


d 


>  2 


Sl5  ^-g 


o 

o  b 
«° 


a  -s 
a- 


®    r—  O 


O  J",  „  . 

^  IS 

a 


o  o  J  p 


p  o  V  ^ 


'-'  >^  c3  a  I 
soatsoogoi 


W 

CO 


2  5  5 
g  S  ^  n  Q  ^ 


The  Kidney.  509 


CHAPTEK  XIII. 

THE  KIDNEY. 

The  position  which  the  kidney  occupies  in  the  circle  of  the 
great  physiological  systems  gives  a  special  character  to  its 
diseases,  and  to  the  actions  and  uses  of  remedies  in  connection 
■with  it.  The  series  of  vital  processes  which  commences 
with  the  admission  of  food,  air,  and  medicines,  ends  chiefly 
with  the  excretion  of  luine.  Digestion,  assimilation,  sanguifi- 
cation, metabolism,  cu'culation,  and  respiration,  all,  therefore, 
aiiect  the  activity  of  the  kidney.  This  is  chiefly  due  to  the 
fact  that  the  kidney  does  not  itself  form  the  urea,  uric  acid, 
pigments,  salts,  and  water  which  form  the  bulk  of  the  urine 
— that  these  bodies  reach  it  by  the  blood,  and  it  has  but  to  sweep 
them  from  the  circulation.  This  dependent  position  of  the 
kidney  is  of  gi'eat  interest  to  the  practical  therapeutist.  Clini- 
cally, the  condition  of  the  urine  is  a  key  to  the  manner  in  which 
the  various  viscera  are  discharging  their  functions ;  pathologi- 
cally, we  often  find  in  other  organs  the  cause  of  renal  disease  ; 
and  pharmacologically,  we  discover  that  if  we  wish  to  affect  the 
composition  of  the  urine  and  the  activity  of  the  kidney,  we 
must,  in  many  cases,  direct  our  measures  to  the  digestive 
organs,  the  heart  and  the  vessels. 

Conversely,  the  kidney  makes  its  influence  felt  back- 
wards upon  the  other  organs.  Disturbance  of  the  renal 
function  quickly  tells  upon  the  blood  and  viscera.  We  saw 
this  under  the  heads  of  the  liver  and  metabolism,  and  noted 
how  quickly  the  retention  of  waste  products  checked  func- 
tional activity,  like  ashes  choking  out  a  fire.  As  striking 
a  relation  exists  between  the  kidney  and  the  organs  of 
circulation.  Thus  the  practitioner,  adopting  the  inverse  order 
of  investigation,  estimates  the  condition  of  the  kidney  by  the 
pulse,  bowels,  and  appetite  ;  the  pathologist  fuids  in  the  enlarged 
heart  and  ruptured  vessels  of  the  brain  the  outcome  of  disease 
of  the  renal  glomeruli ;  and  the  pharmacologist  relieves  the 
blood  pressure  or  the  liver  by  measures  directed  to  the  kidneys. 
These  preliminary  considerations  will  prepare  us  for  the 
systematic  discussion  of  this  complex  subject. 

I.  Phtsiologicai  Relations. 
The  source  of  the  urine  is  believed  to  be  certainly  double. 
The  bulk  of  the  water  is  excreted  in  the  Malpighian  bodies, 
being  squeezed  from  the  glomerulus  into  the  capsule  by  the 
blood  pressure  within  the  former.  The  excreting  force  is 
determined  (1)  by  the  .  pressure  of  the  blood  entering  the 
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glomorulus  by  the  afferent  vessel,  and  (2)  by  the  resistance  to 
Its  flow  thi-ough  the  efferent  vessel ;  whilst  the  freedom  of 
faltration  depends  upon  the  fact  that  the  uriniferous  tubules 
have  a  free  outlet,  and  thus  present  but  little  obstruction  to  the 
entry  of  water  into  theii-  channel. 

The  size  of  the  renal  vessels  is  regulated  by  vaso-motor 
nerves,  coming  chiefly  from  the  splanchnics,  which  derive  their 
renal  fibres  from  the  medulla  oblongata,  in  part  at  least  through 
the  first  thoracic  ganglion.  The  spot  in  the  fourth  ventricle 
which  thus  presides  over  the  vessels  of  the  Iddney  is  a  centre, 
i.e.  it  receives  impressions  through  afferent  nerves,  and  sends 
impulses  thi-ough  efferent  nerves  to  the  kidneys.  Thus  powerful 
emotions  will  disturb  the  flow  of  mine,  and  the  temperature 
of  the  surface  of  the  body  affects  the  amount  of  mine  secreted, 
partly  at  least  reflexly.  ' 

_  The  solid  constituents  of  the  urine — m-ea,  uric  acid,  and  their 
allies,  and  many  of  the  salts,  dissolved  of  course  in  a  small 
quantity  of  water — are  probably  separated  from  the  blood  by 
the  cells  of  the  convoluted  rubules.  The  activity  of  the  renal 
epithelium  no  doubt  depends,  like  that  of  the  sahvary  glands, 
upon  an  inhei'ent  secreting  force  of  its  own,  probably  con- 
trolled by  trophic  nerves ;  upon  the  acti\dty  of  the  circula- 
tion ;  and  especially  upon  the  quality  of  the  blood.  We  have 
already  seen  that  the  materials  which  the  blood  conveys  to  the 
kidney  for  excretion  will  depend  upon  the  activity  of  all  the 
bodily  functions,  and  we  will  not  return  to  this  subject  except 
with  respect  to  the  influence  of  digestion  and  assimilation  on  the 
urine.  During  gastric  digestion  a  quantity  of  acid  is  withdi-awn 
from  the  blood  to  furnish  the  gastric  juice,  and  this  loss  of 
acidity  in  a  fluid  already  alkaline  makes  itself  felt  in  the  urine, 
which  soon  becomes  less  acid,  or  even  allcaline.  This  reaction 
increases  when  absorption  begins.  Water  and  salts  enter  the 
blood ;  augment  still  further  the  alkalinity  of  the  uriae,  the 
salts  being  chiefly  alkaline,  and  the  total  volume  of  the  blood, 
and  thus  of  the  renal  secretion,  is  increased ;  the  ai  terial 
pressure  rises.  Finally,  the  products  of  the  action  of  the  hver, 
lungs,  and  other  metabolic  organs,  upon  the  peptones  and 
carbohydrates  (urea  and  its  allies)  also  enter  the  blood  and 
appear  in  the  ui-ine,  in  comparative  excess.  This  condition  of 
the  vu'inary  function  and  urine,  consequent  on  a  frill  meal, 
gradually  declines.  The  excess  of  water  escapes  ;  the  alkaline 
salts  are  voided ;  the  excess  of  urea  and  mic  acid  disappears ; 
and  therewith  the  general  characters  of  the  urine  change. 
By  the  end  of  three  or  four  hours  fr-om  the  admission  of  food, 
the  urine  is  again  moderate  in  amount,  more  acid,  and 
clear,  an  increase  of  acidity  following  the  previous  reduction. 
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IT.  Pharmacodynamics. 

The  preceding  considerations  prepare  us  for  the  conclusion 
that  what  power  we  may  possess  over  the  excretion  of  m-iae 
■rtU  be  exercised,  as  far  as  its  water  is  concerned,  chiefly  through 
the  cu-culation;  as  far  as  the  solids  are  concerned,  chiefly 
through  the  blood.    These  points  must  be  sepai-ately  studied. 

1.  Measures  for  Increasing  the  Volume  of  Urine. — The  amount 
of  water,  that  is,  the  volimie  of  urine  which  is  excreted  fi-om 
the  glomerulus,  may  be  increased  by  diuretics,  the  effect  being 
called  diuresis  (Sio  through  and  ovpov  the  mine).  This  may  be 
accomplished  in  various  ways  : 

[a)  By  raising  th  e  pressure  in  the  arteries  generally,  includinq  the 
renal,  wMst  the  pressure  in  the  veins  is  constant.  This  is 
most  easily  effected  by  temporarily  increasing  the  amount  of 
water  m  the  system  by  drinking ;  by  raising  the  force  or  the 
frequency  of  the  heart,  or  both,  by  Alcohol,  Digitalis,  Scilla, 
Ammoma  and  Sooparium  ;  or  by  constricting  the  peripheral 
vessels  thi-ough  the  vasomotor  system,  e.g.  by  cold  to  the 
siu-face.  Digitalis,  Scilla,  or  other  vasoiUar  stimulants.  These 
measures  axe  called  cardio-vascular  diuretics. 

(4)  By  dilating  the  renal  arteries,  so  that  the  quantity 
ot  blood  within  them  is  increased,  whilst  the  pressure  in 
the  arterial  system  generally,  and  the  resistance  in  the 
renal  veins  remain  unchanged.  This  method  of  increasing- 
the  amount  of  the  renal  water  may  be  carried  out  by 
acting  on  the  vaso-motor  system  of  the  kidney  either 
locaUy  or  centrally.    Local  depressants  of  the  renal  nerves 

"^T  ^/f*^^',,^"^,  ^^^"^  ^  ^^'^  ^'''"'^^  stage;  Spirit  of 
Nitrous  Ether  ;  aU  Volatile  Oils  and  Eesins,  such  as  Turpentine 

7^1%'  ^T'}'''  ^T'  Cantharides,  Camphor,  etc. 

Alcohol,  BeUadonna,  Acomte,  Nitrates,  and  Nitrites  Central 
renal  vascular  depressants  are  chiefly  or  solely  emotional  impres- 
sions which  are  not  available  as  pharmacodyLimical  meaT  A 
powerful  reflex  dilator  of  the  renal  vessels  is  cold  to  the  suriacf 
Such  measui-es  are  local  vascular  diuretics. 

2.  Measures  JorBiminishing  the  Volume  of  Urine.-The  volume 
of  urme  might  be  diminished  by  employing  the  opposite  seHf 
aSrr  The^;^re  obscme  however 

to  wo-l  off  ^t^dent  m;y  be  left 

to  woik  out  the  different  systems  for  himself. 

S.  Measures  affecting  the  Secretion  of  Urinary  Solids  -The 
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activity  of  the  renal  epithelium,  i.e.  the  excretion  of  solids  and 
of  a  certain  amount  of  the  water,  may  be  modified  by  in- 
fluences of  two  classes : 

(a)  By  measures  and  conditions  which  affect  the  renal  cellsthrough 
the  composition  of  the  blood  in  general. — Of  these,  the  state  of 
digestion,  including  the  selection  of  food,  is  the  most  important. 
The  quantity  of  food ;  its  richness  in  proteids,  carbohydrates, 
and  salts  of  different  kinds  ;  the  relative  amount  of  work  thrown 
upon  gastric  or  acid,  and  duodenal  or  alkaline  digestion ;  and 
the  vigour  of  hepatic  metabolism,  as  deteimined  by  so  many 
causes,  including  exercise,  oxygenation,  and  the  use  of  drugs — 
may  all  be  made  use  of  by  the  pharmacologist  in  altering  the 
composition  of  the  urinary  solids. 

One  of  the  most  easy  and  important  of  these  alterations  is 
in  the  chemical  reaction  of  the  urine.  The  natural  acidity  of  the 
urine  can  be  increased  by  excess  of  proteids,  sugar,  and  starch, 
by  deficiency  of  water,  by  certain  wines  and  spirits,  by 
Salicylic  and  Benzoic  Acids,  and  by  an  excess  of  Tartaric 
and  Citric  Acids.  The  mineral  acids  have  an  insignificant 
or  even  negative  power  on  the  acidity  of  the  urine,  a  fact 
which  is  to  be  carefully  noted.  Sulphuric  Acid  is  excreted  by  the 
kidneys  (in  part),  but  as  neutral  sulphates;  Hydrochloric  Acid 
as  neutral  chlorides,  Phosphoric  Acid  as  phosphates ;  Nitric 
Acid  is  believed  to  increase  the  ammonia  in  the  urine  by  decom- 
position in  the  blood,  so  that  it  may  have  an  alkaline  influence ; 
and  Tartaric,  Citric,  and  Acetic  Acids  in  combination  with 
Alkaline  bases,  escape  as  Alkaline  Carbonates. 

On  the  other  hand,  we  possess  abundant  and  powerful  means 
of  rendering  the  urine  alkaline.  Amongst  foods,  the  most  effective 
in  this  direction  are  fruits,  milk,  and  fish,  as  they  throw  into  the 
blood  a  quantity  of  Alkaline  Citrates,Tartrates,  Acetates,  Carbon- 
ates, and  Phosphates,  which  are  directly  or  indirectly  excreted  by 
the  kidneys.  Amongst  drugs,  the  whole  group  of  Alkalies  and 
Alkaline  Earths  have  an  alkaUnising  eiiecton  the  urine,  excepting 
Ammonia,  which  is  completely  broken  up  in  the  system.  Thus 
the  alkalies  are  entirely  unlike  the  mineral  acids  in  exercising 
a  powerful  and  available  influence  on  the  reaction  of  the  urine. 

[b)  By  measures  ivhich  affect  the  renal  epithelium  speciJicaUy. 
Whatever  may  be  their  alkalinising  value  in  the  blood,  certain 
substances  have  a  special  influence  on  the  m-ine  by  specifically 
acting  upon  the  renal  cells.  Thus  Potash  and  Soda  possess 
equal  values  as  alkalinisers  of  the  blood,  but  potash  will  much 
more  powerfully  and  quickly  neutralise  the  acidity  of  tlie  urine, 
because  whilst  Soda  is  excreted  partly  by  the  bUe  and  bronchial 
mucus,  or  locked  up  in  the  system  as  the  neutral  chloride 
of  sodium,  Potash  stimulates  the-  renal  epithelium,  which 
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excretes  it  as  the  carbonate.    Soda  does,  however,  possess  a 
degree  of  specific  action  on  the  Hdney,  especiaUy  its  Phosphate 
and  Acetate.    Lithia  closely  resembles  Potash  in  this  respect  • 
Ammonia,  although  not  an  alkaliniser,  has  a  sinular  influence  • 
and  Magnesia  and  Lime  are  distinctly  stimulants  of  the  renal 
epithelium    as    is    well    seen    in    some    natui-al  mineral 
waters.     Now,  m  _  passing  through  the  ceUs,   these  salts 
necpssanly  carry  with  them  a  certain  amount  of  water  fi-om 
the  venous  plexus  around  the  tubules,  and  if  abundant,  actuaUy 
produce  diuresis.    They  thus  furnish  us  with  another  group  of 
diuretic  measures,  which  we  call  the  saline  diuretics?  chiefly 
alkahne  in  their  influence  on  the  blood  and  urine,  bi  t  at  the 
^jifP^'^dently  active  as  specific  renal  stimXnts! 
Let  It  be  carefully  noted  that  the  saline  diuretics  do  not  as  far 
as  we  know  directly  affect  the  renal  circulation ;  but  tha  we 
possess  m  them  an  indirect  means  of  influencing  the  venous 
plexus  around    the    tubules,   and    thus    the    whole  3 
pri^i^  the'v^S.  ^'^^'^^^  especiaVThI 
Another  great  group  of  natural  substances  in  the  materia 
medica  have  a  specific  efl'ect  on  the  renal  epithelium  mmelv 
the  Aromatic  Oils,  Oleo-resins,  and  Balsams.    tZ'cS  of 
S  1  ^T^^ffr*^"'  -^rP*^^'  Copaiba,  Cubebs,  CanthSes 

and  Hops;  whilst  Jaborandi,  Alcohol,  Acomte,andmanymOTe  act 
partly  m  the  same  way.  All  these  substances,  either  Is  such  or 
after  decomposition,  are  excreted  (in  part)  by  the  renal  cpII? 

ir;L"''^*^^"^',  ""^^  -  mul  water  bes  des 

dilating  the  renal  vessels,  as  we  have  abeadv  spen  T),o 

glome^us     '  '^'^  •^^^^^  hasmorrhage  from' the 

the  renal  cells  when  thel  ^^^'^  ^^^i-ectly  the  activity  of 

in.    Pathological  Relation 
TTie  .Us^rd^i.  of  the  renal  functions,  which  will  be  taken  by 
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us  to  illustrate  the  application  of  the  measures  just  noticed,  may' 
be  summai'ised  as  follows  : 

1.  Disorders  of  the  fluid  secretion  referable  to  the  general  Mood 
pressure. — {a)  Diminution  of  the  general  arterial  pressure,  which  is 
generally  referable  to  heart  disease,  leads  to  marked  disturbance 
of  the  urinary  flow.  We  saw  under  the  head  of  the  circulation 
(page  472)  how  dilatation  of  the  heart  lowers  the  pressure  in 
the  arteries  and  raises  it  in  the  veins,  i.e.  lowers  it  in  the 
afferent  vessel  of  the  glomerulus,  and  raises  it  in  the  efferent 
vessel,  thus  causing  congestion  of  the  kidneys.  The  urine  in  this 
class  of  cases  contains  albumen  and  blood  proceeding  from  the 
engorged  veins ;  it  falls  in  quantity  in  consequence  of  the  fall 
in  the  arterial  pressure,  and  of  obstruction  in  the  tubules,  which 
become  choked  with  fibrinous  casts  ;  and  the  total  excretion  of 
solids  is  diminished,  as  the  result  of  retai-dation  of  the  blood 

current.  .  •  ,  j  -ii, 

[b)  Increase  of  the  general  arterial  pressure  is  associated  with 
that  form  of  chi-onic  disease  of  the  kidney  known  as  the  ' '  Granu- 
lar or  Contracted  Kidney."  Here  the  urine  is  very  abundant, 
probably  reaching  several  times  its  normal  volume,  very  hght 
in  colour  and  weight,  and  may  contain  a  trace  of  albumen. 
The  tension  of  the  radial  artery  is  high ;  the  left  ventricle  is 
hypertrophied  ;  and  the  patient  often  dies  of  secondary  dilatation 
of  the  heart,  or  of  rupture  of  an  artery  in  the  brain.  As  far  as  the 
kidney  is  concerned,  the  condition  is  one  of  constant  pathological 

^^T^^sorders  of  the  fluid  secretion,  referable  to  the  heal  blood 
pressure  —la)  Certain  nervous  conditions  distm-b  the  pressure  in 
the  Hdney  by  causing  contraction  or  dilatation  of  the  renal 
■  vessels,  and  thus  modifying  the  amount  of  ui-mary  water,  buch 
a  condition  may  be  either  central  or  local  du-ect  or  reflex 
Thus  hysteria  is  attended  by  alternately  profuse  ajid  deficient 
flow  of  urine.  Disease  of  the  medulla  and  its  neighbom-hood 
may  give  rise  to  profuse  diuresis  [diabetes  insipidus),  which  lias 
been  traced  in  other  cases  to  disease  of  the  renal  nerves.  Ketiexly, 
the  chief  cause  of  distiu-bance  of  the  renal  secretion  is  injury  or 
disease  of  the  prostate  or  urethi-a,  which  may  even  lead  to 

i.otal  suppression.  „  ,    , . ,  i,  „ 

b  Morbid  conditions  of  the  Uood-vessch  of  the  hdne;/,  such  as 
disease  of  the  glomeruli,  arteries  and  veins,  which  constitute  one 
of  the  elements  of  Bright's  disease,  produce  a  vaiiety  of  dis- 
tuil^nces  in  the  volume  and  constitution  of  the  lu-ine,  according 
0  the  1  exact  seat  and  degree.  Pressure  on  the  trunks  of  the 
renal  vessels  by  abdominal  enlargements  may  also  _  cause 
serious  disturbance  of  the  renal  ci.Tulation,  with  albuimnui-ia, 
hiBmorrhage,  or  even  suppression  of  uimo  as  the  result. 
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Z  Biseme   of    the  secreting   epithehmn.—This  constitutes 
another  element  of  Bnght's  disease.    The  diseased  cells  fail  in 
tunction,  choke  up  the  tubules,  press  upon  the  venous  plexus 
and  thus  give  rise  at  once  to  stagnation  of  the  blood  cun-ent  and 
resistance  to  the  fUtration  of  water  through  the  glomerulus  The 
chnical  phenomena  of  this  condition  (commonl/called  the  Large 
White  Kidney)  are  very  definite.   The  urine  faUs  in  volume 
he  solids  are  absolutely  diminished,  but  relatively  inlrS' 
so  that  the  specific  gravity  is  high;  andin  their  place  there  appear 
a  bumen,  probably  derived  directly  from  the  venous  plexus 
blood  from  the  same  som-ce  or  froi  the  glomer^  and  casts 

w"^etn1iotTii:?^'  ^h™'  ^^^'-^  becomLs'poisonS 

a^d  the  heart  bl^p  f-  '^'^f'^^  vessels  become  diseased, 

ana  tne  heart  hypertrophied  ;  and  the  blood-chano-e  and  cardio 

e=ca?:ftr:>"'^^^^^  lead  to  marked  breathlassnTss,  anj  ^ 
escape  ot  the  watery  parts  of  the  blood  into  the  tissues  and 
serous  cavities,  constituting  renal  di-opsy 

the  ™   fdt  rolt?oS7^^^^        "^"^^  «f 

and  bUe  -f  fe^tMr'^l?' th\"^^^^^^ 
causes.  One  strikine' disorder  nf  fi^  tie  mine  from  the  same 
tmnaturalalkaliXlnd  W  i^s  pffp  *  ^""^  '  •  characterised  by  ■ 
constituents.  I^e  mTno  k  tS-bS  ft  Prec?pitating  the  solid 
Phates,  carbonates' ™u^^ter  a^d  Z'lP''"P/"''°°  °^  Ph°«- 
passages,  causing  pain  an^  i^-rih  Hn^  rf.f  ^  deposited  in  the 
the  urine  betwefn  meds  be  Vns,Z-  JV^^''^^,"™^  ^°i^ty  of 
line  deposits,  concretions  arelf"*      '^''"^^'^  t^^^^  alka- 

ofindigestioA,u^ffltCform  I  j^  i  ^^^^  P^""'! 

wards  Ind  be  expeUed  withThn  ''''^f"^'V^'^  may  travel  down- 

A  similar  diwSr  of  tS'^'"''''*^'!''^''''^*  ^^oAnf^. 
sive  acidity.     This  has  d^    ?      characterised  by'exces- 
ultimate  effLts  are  prac  icX  7b„  '^''''^K^'^^^^^^^^  but  the 
uidc  acid  and  urates  Tnd  nn^        same-the  precipitation  of 

Excessive  acidit^is  hi'SvSS'■^^  ^^l^^lus. 
-  -ei^and  ^S^.^^;  ^  ™  ^^.tii 
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IV.    Naturai  Recovery. 

So  many  of  the  disorders  of  the  urine  are  but  expressions 
of  derangement  of  the  blood  and  of  the  great  organic  functions, 
that  it  is  hardly  necessary  to  say  that  natural  recovery  con- 
stantly occui-s.  Conversely,  improvement  in  the  condition  of 
the  urine  is  an  evidence  of  the  spontaneous  return  of  the 
stomach,  intestines,  livor,  heart,  etc.,  to  the  noi-mal  state  when 
the  causes  of  their  disorder  have  been  removed. 

The  kidney  possesses  several  provisions  for  natural  re- 
covery. It  meets  increased  work  by  increased  action ;  compen- 
satory hypertrophy  of  one  kidney  occm-s  if  the  other  kidney 
fail ;  and  a  close  vicarious  relation  exists  between  the  kidney 
and  the  skin  and  bowels.  The  practical  therapeutist  closely 
follows  these  natui-al  methods  in  arranging  his  treatment. 

Y.  Therapeutics. 
A  careful  consideration  of  the  four  preceding  sections  specially 
impresses  two  facts  upon  us.  First,  the  rational  treatment  of 
any  case  of  renal  or  urinary  disorders  must  be  founded  upon  an 
appreciation  of  the  influences  of  other  organs  upon  the  kidneys ; 
and,  secondly,  treatment  may  be  as  often  directed  to  the  kid- 
neys for  diseases  of  other  organs  as  when  they  are  themselves 
at  fault :  diui-etics  will  be  as  frequently  employed  to  relieve 
the  heart  as  to  stimulate  the  ceUs  of  the  kidney. 

1.  (a)  Renal  congestion  from  heart  disease. — This  may  be 
taken  as  the  type  of  renal  disorder  from  diminished  blood- 
pressure,  whatever  its  cause  ;  and  such  being  the  pathology  of 
the  condition,  the  line  of  rational  treatment  is  ob%aous.  To  i-e- 
move  the  cause  we  must  restore  the  normal  relations  of  the 
general  cii-culation,  that  is,  strengthen  the  heart,  fill  and 
keep  fuU  the  arteries,  and  empty  the  vems.  How  this  is 
to  be  done  has  been  ah-eady  discussed  in  chapter  x.,  and 
need  not  be  repeated  here.  We  are  now  able  to  estimate 
the  value  of  two  sets  of  diuretic  remedies  which  are  success- 
fully employed  in  such  cases,  namely,  the  cardio-vascular 
diuretics,  and  the  saline  diuretics.  DigitaUs  and  Squill  exactly 
fulfil  the  indications  just  mentioned  as  regards  the  heart,  tlie 
arteries,  and  the  veins.  They  increase  the  cardiac -vigoiir  and  the 
period  of  rest ;  sustain  the  arterial  tension  at  a  moderate  height ; 
and  empty  the  veins  foi-wards  by  prolonging  the  diastole.  At  the 
same  tiSie,  partly  by  these  effects  and  partly  by  then-  oeal  action 
on  the  renal  vessels,  they  cause  a  true  diiu-esis  ti-om  J'f  " 
hian  bodies,  and  increase  the  force  of  the  circulation  through  tlie 
renal  veins.  Ammonia,  Alcohol,  or  Scoparimn,  may  be  com- 
bined  with  these  di-ugs  ;  and  hero  it  may  be  remarked,  once  toi 
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all,  that  combmation  is  peculiarly  useful  in  diuretics.  Saline 
pm-gatives  also  assist  tliis  action.  Thus  Sulphates  of  Soda  and 
Magnesia,  Acid  Tartrate  of  Potash,  Tartrate  of  Soda  and 
Potash,  Acetate  of  Potash,  Citrate  of  Potash  or  Ammonia,  are, 
in  the  first  place,  saline  purgatives,  thus  relieving  general 
venous  congestion  ;  and,  secondly,  act  upon  the  renal  epithe- 
Hum,  di-aining  the  over-distended  venous  plexus,  and  accele- 
rating the  cii-culation  through  the  glomenilus.  In  other 
instances  dilators  of  the  renal  vessels  may  be  combined  with 
these  remedies,  including  Juniper  and  Spirit  of  Nitrous  Ether. 

(4)  Disorder  or  disease  of  the  kidney  in  association  with 
excessive  blood  pressure  ;  Bright' s  disease  with  contracted  kidney. 
—In  the  early  stages  of  this  disease,  when  its  cause  may  he 
discovered  in  indulgence  in  food  and  alcohol,  or  disorder  of  the 
liver,  the  treatment  consists  in  a  thorough  reform  of  diet,  fi-ee 
purgation,  and  elimination  generally.  Mercurial  pm-gatives 
followed  by  salines  are  especially  valuable.  In  the  more 
advanced  and  grave  form  of  high  arterial  tension,  the  cause  is 
usuaUy  beyond  our  power.  All  that  can  then  be  done  is  to 
counteract  the  cause,  remove  its  ei-il  effects,  and  treat  symptoms 
I  he  food  should  be  moderate  in  quantity,  and  chiefly  non- 
nitrogenous ;  stimulants  must  be  avoided;  moderate  rest  of 
body  and  mmd  msured  ;  and  various  drugs  administered  We 
are  unfortunate  in  possessing  but  few  medicinal  means  of 
reducing  peripheral  resistance  for  any  length  of  time  without 
depressing  the  heart;  but  the  Iodide,  Chlorate,  Nitrate,  and 
other  salts  of  Po  ash.  Nitrite  of  Soda,  Belladonna,  and  its  alUes 
may  be  tried.    Warmth  is  very  essential  in  these  cases. 

I.  [a)  Urinary  derangements  fromnervous  disorder  or  disease  — 
I  he  treatment  employed  here  must  be  entii-ely  dii-ected  to  the 
nervous  system.  Bromide  of  Potassium,  Valerian,  and  other 
anti-spasmodics,  including  moral  treatment,  wiU  relieve 
hystencal  diuresis ;  and  Opium  and  Ergot  are  successful  in 

"rigkL.  P^^"™^  °*  ^^"i  P™^^l^iy  ^ervo^ 

,tr}iUZ\lT''^"  ^^"^  emulgent  veins  are  ob- 

Soted  ^7  rr'">,f  '''^^''S^Y'^^t,  this  must  be  immediately 
™S'nrh^    1  *^PP^"S^    t^*^    peritoneum,  for 

example,  or  by  mducmg  premature  labour.    In  disease  of  the 
renal  vessels  we  can  do  but  Uttle  by  way  of  direct  treatment 
beyond  rehev^ng  symptoms  as  they  arise  j^regulating  the  flow  o 
th.lf  ^'.T^^   as    possible,   especially '  stimulating  it  if  it 
Sducts  b%  thT  bow         1  """f-        '^^^  exci4entiLu 
fans        ^  '''"^  ^^""^        ^P^cific  gravity 

3.  Disease  of  the  tubules;  "Acute  Desquamative  Nephritis," 
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"  Large  White  Kidney." — This  is  the  form  of  kidney  disease  in 
which  there  is  the  greatest  or  most  constant  danger  of  deficient 
excretion,  and  of  the  consequences  of  the  same  throughout  the 
system.  The  indications  for  treatment  are  obvious.  We  must 
relieve  the  diseased  cells  of  as  much  work  as  can  be  safely  dis- 
pensed with  by  the  blood  and  tissues.  The  rational  methods  of 
relieving  the  renal  epithelium  are  :  (1)  by  reducing  the  food  in 
quality  and  richness  ;  and  (2)  by  diverting  the  excrementitious 
products  to  other  channels.  Hydragogue  purgatives  are  es- 
pecially valuable  in  this  form  of  Blight's  disease  ;  and  the  warm 
air  or  vapour  or  water  bath,  warm  drinks,  and  Jaborandi,  will 
successfully  relieve  the  kidneys  by  perspiration.  Eenal  stimu- 
lants, such  as  the  saline  and  specific  dim-etics,  might,  on  the 
other  hand,  exhaust  the  cells,  ah-eady  weakened  by  disease  ;  but 
in  certain  cases  they  are  highly  useful  even  in  this  condi- 
tion, for  they  may  exert  that  amount  of  stimulation  on  the 
renal  cells  which,  on  the  princijile  of  alteratives  in  general,  will 
lead  to  theii-  restoration.  If  we  believe  that  the  tubules  are 
blocked  by  cellular  and  inflammatory  products,  we  must  clear 
them  by  a  system  of  flushing,  or  dim-esis.  For  this  pm'pose 
Distilled  Water  is  the  best  diuretic ;  Digitalis  and  SqmU  are 
also  valuable,  as  producing  but  little  local  irritation,  and  tending 
to  prevent  venous  congestion. 

In  this  or  in  any  other  form  of  renal  disease,  urgent 
symptoms  of  urasmia  must  be  quickly  relieved  by  venesection, 
the  administration  of  Chloroform,  fi-ee  purgation,  and,  if  possible, 
profuse  diaphoresis.  The  anajmia  generally  demands  Ii'on  in 
some  form. 

4.  Obstruction  in  the  urinary  passages. — The  most  common 
cause  of  this  serious  disease,  namely,  strictui-e  of  the  urethra, 
is  fortunately  accessible,  and  amenable  to  sm-gical  treatment. 
When  the  obstruction  is  above  the  bladder  it  is  veiy  rarely 
bilateral,  and  the  unaffected  kidney  takes  on  the  double 
function  of  the  two. 

6.  Disorders  of  the  blood,  liver,  and  digestion  ;  Gravel  and 
Cfefc"i«es.— The  immediate  treatment  of  these  secondary  disorders 
of  the  liver,  in  their  early  stage,  has  been  ah-eady  suggested : 
careful  low  dieting,  and  the  occasional  administration  of  chola- 
gogue  purgatives,  stomachics,  and  antacids.  If  gravel  or  calcidus 
have  actually  formed,  several  other  measm-es  are  stiU  open  to  us, 
whilst  the  same  line  of  treatment  is  persevered  in  to  prevent 
fiu-ther  gi-owth.  We  may  attempt  to  dissolve  the  stone  in 
situ  by  the  continuous  admistration  of  Citrate  of  Potash,  or 
of  acids,  as  the  nature  of  the  calculus  demands,  and  relieve 
pain,  hasmoiThage,  mucous  and  pui-ulent  dischai-gos  on  gcnei-al 
principles. 
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CHAPTER  XIV. 

THE  BODY  HEAT,   AND  ITS  REGULATION  :   THE  SKIN. 

I.    Physiological  Relations. 

Heat  is  produced  in  every  act,  of  vital  energy ;  is  distributed 
tlu-ougliout  tlie  body;  and  is  finally  lost  in  the  surrounding 
medium.  In  so-caUed  "  cold-blooded  "  animals,  the  vital  heat 
is  lost  as  rapidly  as  it  is  i^roduced ;  in  "warm-blooded" 
animals  the  heat  produced  does  not  escape  until  a  certain 
amount  has  accumulated  within  the  system.  Thereupon  loss 
sets  in,  and  exactly  balances  the  production,  whilst  the 
accumulated  store  remains  constant,  and  is  known  as  the  "  body 
heat,"  amounting,  in  man,  to  98'4:  degrees. 

So  wide  is  the  range,  so  sudden  are  the  changes,  of  the 
external  temperature  to  which  man  is  exposed,  and  so  variable 
the  amount  of  heat  produced  in  the  system  at  diEEerent  moments, 
that  in  the  coui-se  of  its  evolution  the  body  has  come  to  possess 
a  complex  and  sensitive  nervous  mechanism,  by  which  its 
temperature  is  controlled.  This  mechanism  consists  of  govern- 
ing centres,  afferent  nerves  from  impressionable  parts,  and 
efferent  nerves  to  active  organs.  The  afferent  thermal  nerves, 
originating  in  the  skin,  and  possibly  in  other  parts  of  the  body, 
such  as  the  mucous  membranes  and  viscera,  carry  impressions 
of  temperature  (heat  and  cold)  to  the  brain  and  cord.  There 
these  impressions  are  specially  received  by  thi-ee  of  the  great 
centres,  viz.  the  cerebrum,  where  they  become  sensations  of 
temperature ;  the  sweat  centres  in  the  cord  and  medulla ;  and 
the  metabolic  or  trophic  centres,  the  centres  of  nutrition,  in  the 
brain  (Ppons)  and  cord.  They  also  fall  into  the  vaso- 
motor, cardiac,  respii-atory,  and  possibly  the  renal  and  other 
visceral  centres.  Efferent  impulses  fi'om  the  sweat  centres  proceed 
to  the  sudoriparous  glands,  which  they  stimulate  or  depress,  as 
the  case  may  be  ;  fi-om  the  metabolic  centres  they  are  directed 
to  the  various  soui'ces  of  heat  production — the  muscles,  glands, 
etc.,  which  they  depress  or  stimulate.  At  the  same  time,  the 
circulation  through  the  skin  is  modified,  as  well  as  the  blood 
pressure  generally,  the  respii-ation,  renal  secretion,  and  pro- 
bably every  other  bodily  function  in  some  degree. 

Thus,  when  the  temperatui-e  of  the  aii-  rises,  the  regulative 
mechanism  comes  into  action,  and  two  great  effects  are  pro- 
duced :  (1)  there  is  increased  loss  of  heat  by  the  perepiration,  by 
cooling  of  the  blood  in  the  dilated  cutaneous  vessels,  and  by 
cooling  of  the  blood  in  the  lungs;  and  (2)  there  is  diminished 
production  of  heat  in  the  muscles,  glands,  etc.    The  same  effect 
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follows  a  rise  of  the  internal  temperatm-e  due  to  increasfd 
metabolic  activity,  such  as  muscular  exercise  :  a  "  warm  glow  " 
is  felt,  the  skin  flushes  and  perspires,  the  circulation  and  respira- 
tion are  increased,  and  the  activity  of  other  metabolic  organs 
such  as  the  Uver,  is  for  the  time  lowered.  The  skin  is  the 
pnncipal  channel  of  loss  of  heat  in  man ;  but  during  and  after 
exertion  a  large  amoimt  of  heat  must  be  carried  off  by  respira- 
tion, which  is  famiharly  known  to  be  the  chief  means  of 
refrigeration  in  the  dog. 

Conversely,  if  the  temperature  of  the  surface  be  lowered  by 
coohng  of  the  atmosphere,  two  reflex  effects  are  at  once  pro- 
duced thi-ough  the  nervous  system,  viz. :  (1)  diminished  loss  of 
heat,  by  contraction  of  the  vessels  of  the  skin,  by  arrest  of  per- 
spiration, and  by  reduced  activity  of  the  circulation  and  lunM  • 
and  {!)  increased  production  of  heat  in  the  metaboUc  organs' 
especially  the  muscular,  digestive,  and  circulatory.  A  simila^ 
result  foUows  lowei-ing  of  the  internal  temperatui-e  by  diminished 
metabolism  m  some  of  the  organs.  Thus  Quinia  and  SalicyHc 
^.n^' w  /  they  dimmish  the  amount  of  the  urea  and  theref  ore 
probably  of  the  heat  produced  in  the  system,  make  little  or  no 
impression  on  the  temperature  of  a  healthy  man,  doubtless 
because  the  channels  of  loss  are  partially  closed,  and'the  meta 
chSm     '  increased,  by  the  regulating  me- 

11.  Pharmacodynamics. 
1.  Temperature  of  the  External  Media.— Thi^  is  comnletelv 
under  our  control.  The  atmosphere  is  the  ordinary  TxteS 
medium  of  loss  or  gam  of  the  bodily  temperatm-e,  and  the  Sf 
every  weU-constructed  room  or  ward  can  be  warmed  or  cooled 
at  pleasure  We  may  select  the  climate  in  various  ways  accord 
anf  tbl  T^  -P'^'l"™'  ^^h-t^'opi'^s.  snch  as  Madeh^i  Eg^t" 
^L^L  ^^^^  especially  valuable  as  affording  w^i 

climates.    When  a  more  rapid  and  extreme  influence  of  th^ 
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irrigation  with  cold  water  may  be  used  over  a  part.  The  cooling 
that  attends  evaporation  is  a  powei-fiil  means  of  reducing  the 
local  temperature ;  and  a  variety  of  saline,  spirituous,  and  acid 
solutions,  such  as  Carbonate  or  Chloride  of  Ammonium,  Sphit 
and  Water,  Brandy  and  Water,  Vinegar  and  Water,  or  various 
combinations  of  salts,  acids,  and  spirits,  may  be  employed  for 
this  purpose. 

2.  The  Cutaneous  Cireulation. — This  affords  us  a  powerful 
means  of  abstracting  the  body  heat,  inasmuch  as  we  can 
modify  the  fulness  of  the  vessels  and  the  rate  of  flow  through 
them.  Thus  we  may  cool  the  blood  by  dilating  the  cutaneous 
vessels  by  the  warm  bath,  by  Alcohol,  Spirit  of  Nitrous 
Ether,  or  warm  draughts,  or  by  these  measui'es  combined. 
Opium  and  Chloral  have  the  same  effect.  If  the  blood- 
flow  be  accelerated  through  the  dilated  vessels,  the  refrigeration 
is  increased,  and  in  this  way  cardiac  stimulants  of  every  kind, 
such  as  Alcohol  and  Digitalis,  reduce  the  body  temperature. 
Draughts  of  water,  whether  cold  or  hot,  temporai-ily  distend  the 
vessels,  and  produce  a  similar  effect.  The  opposite  methods 
for  preserving  the  heat  of  the  body,  by  contracting  the  super- 
ficial vessels  and  reducing  the  activity  of  the  cutaneous  ciixula- 
tion,  are  of  no  therapeutical  interest. 

3.  The  Sweat-glands :  Diaphoretics,  Sudorijics,  Anhidrotics. — 
The  function  of  perspiration  is  under  om-  control  ia  almost 
every  portion  of  its  complex  mechanism. 

a.  Measures  which  increase  the  amount  of  perspiration  are 
called  diaphoretics  or  sudorifics.  The  afferent  thermic  nerves  ia 
the  skin  can  be  readUy  stimulated  by  means  of  heat,  as 
described  in  chapter  xv.,  whether  by  moist  heat  in  the  form  of 
the  warm  water-  or  vapour-bath,  or  various  kinds  of  pack ;  by 
di-y  heat,  as  in  the  Tui-kish  bath ;  or  by  general  warmth  of  the 
air,  of  the  room,  or  of  the  clothing.  The  famihar  effect  of 
Alcohol  in  inducing  perspiration  appears  to  be  chiefly  produced 
in  the  same  way.  Other  afferent  nerves  may  be  used  to 
stimulate  the  sweat-centees  reflexly,  such  as  those  of  the  mouth 
throat,  and  stomach  by  hot  spiced  diinks.  Perspiration 
may  be  induced  by  acting  on  the  perspiralory  centre  directly. 
This  may  be  accomphshed  by  measures  which  increase  the 
venosity  of  the  blood,  such  as  narcotics,  including  Opium, 
Chloral,  Chlorofoi-m,  Ether,  and  Alcohol  in  the  later  stages  of 
their  action;  by  Nicotin  (Tobacco),  by  PUocarpin  (Jaborandi) 
in  part ;  and  by  all  measm-es  which  increase  the  flow  of  wann 
blood  through  the  sweat-centres,  such  as  hot  drinks.  The 
cfcrent  nerve-trunks  of  porspii'ation  may  be  stimulated  by 
electricity,  but  this  method  is  not  therapeutically  employed. 
The  terminations  of  the  nerves  in  the  sweat-glands  and  tha 
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secreting  cells  can  be  powerfully  stimulated  by  Pilocarpin 
whicb  causes  an  exceedingly  profuse  and  rapid  ijow  of  sweat' 
IJiaphoresis  will  be  favom-ed  by  a  free  supply  of  blood  to  the 
glands,  I.e.  by  dilatin;/  the  vessels,  as  just  described.  A  number 
of  substances  induce  diaphoresis  without  tbeir  mode  of  action 
being  clearly  understood,  such  as— Citrate  of  Ammonia 
and  especiaUy  Acetate  of  Ammonia,  which  possibly  stimulate 
the  secretmg  cells,  and  are  excreted  by  them  along  with  an 
increased  amount  of  water,  as  we  see  in  the  kidney  •  Anti- 
mony; some  or  all  of  the  aromatic  substances  in  a  degree, 
especiaUy  Camphor ;  and  several  empirical  remedies,  viz  Ser- 
Senega^'  Sarsaparilla,  Guaiacum,   Mezereon,  and 

It  will  be  observed  that  several  of  our  powerful  diaphoretics 

Atnh.r-^^  ?i,°'''?^'*  °*  perspiratory  mechanism.  Thus 
Alcohol  dilates  the  cutaneous  vessels,  increases  the  rate  of  blood- 
flow  through  the  skm,  and  stimulates  both  the  afferent  nerves 
and  the  centres  of  perspiration.  Warm  applications  to  the 
skin  and  hot  di-inks  also  influence  both  the  ci^-culatory  and  the 
perspiratory  part  of  the  refrigerating  function  ;  and  by  a  com! 
bmation  of  these  and  other  means  we  may  produce  a  ve^ 

IZS^n^t-   .^^•'"J^^  ^--^t'        the  sweat  flo^ 

abundantly  from  the  surface,  the  measures  and  result  are  said 
to  be  sudorific  {sudor,  sweat,  and  facio,  I  make  ) 

(A)  Measures  tvhich  diminish  the  amount  of  perspiration  are 
called  anliidrotlcs(d.,  priv.,and  sweat.)  S^omeTtheseact 

upon  the  aferent  nerjes,  especiaUy  moderate  local  cold  obtaLed 
by  famung,  light  clothing,  and  'a  cool  atmosphere  g'eneraUv 
and  spongmg  with  cool,  tepid,  or  even  hot  water^  Others 
depress  the  perspu-atory  ..«6-.-possibly  in  part'  direcHv 
certainly  mdirectly  by  strengthening  the  h^sart  and  resSat  "n 
shIIT  °f  t^e  blood  which  poweSv 

of  BeUadoLa  is  very  martd     ^    ^^^aloids  or  of  the  Extract 
blood-vessels  of  tCKs  till  1^^^ 
Such  are  -  spon<nn/  w?th  «Ti  f-^       f        anhidrotic  also. 
Water,  or  of  TaSSn  wSh       V"'^'  of  Sulphuric  Acid  and 
of  Zin  ,  given  tn^^>hj  P^^^' 
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Lastly,  the  modus  operandi  of  certain  anhidrotics  is  still 
doubtful,  and  their  employment  so  far  empii-ical,  e.g.  Zinc, 
Quinia,  and  Opiimi  imder  particular  circumstances.  It  is 
possible,  however,  that  these  and  other  measures  control  the 
pathological  cause  of  the  sweats,  in  a  manner  to  be  afterwards 
indicated. 

4.  Other  Channels  of  Loss  of  Heat. — The  kidneys  and  the 
bowels  aUord  us  a  direct  means  of  reducing  the  temperatui-e  of 
the  body  by  the  absti-action  of  an  increased  amount  of  waim 
excretions,  in  the  form  of  urine  and  watery  motions.  In  the 
case  of  the  bowels  the  eSect  is  decidedly  assisted  by  the  reflex 
dilatation  of  the  cutaneous  vessels  which  accompanies  purgation, 
as  described  in  chapter  vi. 

5.  Tlw  Heat-forming  Tissues. — In  discussing  metabohsm  in 
chapter  ix.,  we  found  that  we  possess  the  power  of  diminish- 
ing tissue  change,  and  the  production  of  heat,  by  varioua 
means.  Here  we  shall  refer  only  to  certain  di-ugs  which 
possess  this  action.  We  call  these  antipyretics  [a.vT\,  against, 
iruperkj,  fever).  The  most  powerful  of  these  is  Cinchona 
(Qiunia),  which  interferes  with  metabohsm  generally,  lessens  the 
amount  of  heat  produced,  diminishes  the  excretions,  and  spares 
the  organs.  Sahcin  and  Salicylic  Acid,  Resorcin,  Chinolin, 
and  Kairin,  have  a  similar  but  less  powerful  action.  Whilst 
these  drugs  distinctly  reduce  or  spare  the  activity  of  the  tissues, 
they  have  but  little  influence  in  reducing  the  temperature  of 
healthy  individuals,  this  effect  probably  being  prevented  by  the 
ordinai-y  mechanisms  of  regulation.  Alcohol  also  diminishes 
tissue  waste,  apparently  in  a  different  way  fi-om  Quinia, 

by  being  itself  decomposed  in  the  tissues  with  great  readiness, 
thus  sparing  the  organs.  Even  an  increased  amount  of  heat  is 
generated  in  the  tissues  by  the  oxydation  of  Alcohol,  but  so 
greatly  does  it  stimulate  refi-igeration,  as  we  have  seen,  that  its 
total  effect  on  the  organism  is  antipyi-etic.  The  Ai-omatic  sub- 
stances have  a  less  powei-ful  influence  in  diminishing  metabo- 
lism. Possibly,  Digitalis,  Aconite,  and  Veratria,  have  also  an 
antipyretic  effect,  like  Alcohol,  but  theii-  mode  of  action  is 
obscure,  unless  it  occur  entnely  thi-ough  the  cii'culation,  as  has 
been  already  suggested. 

III.  Pathological  Relations. 
The  mechanism  concerned  in  the  regulation  of  the  body- 
heat  is  liable  to  disorder,  when  heat-fonning  or  heat-losing 
organs  are  diseased.  Elevation  of  the  body  tempei-atm-e,  or 
pyrexia,  most  commonly  caUed  fever,  is  very  rarely  absent 
in  illness  of  any  consequence.  An  abnonnal  fall  is  seen  as 
an  effect  of  extreme  cold  or  of  exhausting  diseases,  but  bemg 
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comparatively  insignificant  does  not  require  to  be  discussed 
here. 

Pyrexia. — The  temperature  of  the  body  may  be  abnormally 
raised  in  several  ways.  Thus  we  meet  with  excessive  pyrexia 
in  injm-y  or  disease  of  the  heat-centre  or  tracts,  especially 
injury  of  the  cervical  and  dorsal  regions  of  the  spinal  cord. 
'Exposure  to  excessive  heat  induces  "  heat-fever,"  a  variety  of 
sunsti-oke  which  is  common  in  India.  More  familiar  to  us  is 
fever  brought  on  by  interference  with  the  refrigerating  function 
of  the  skin,  as  the  effect  of  exposure  to  cold  or  damp.  This  is 
known  as  a  "chill."  A  powerful  impression  of  cold  on  the 
aiierent  nerves  of  temperature  appears  to  throw  the  regulating 
mechanism  into  disorder;  perspiration  is  arrested;  the  cuta- 
neous vessels  are  spasmodically  contracted;  rigors,  shivers,  or 
chilly  feelings  ensue  ;  and  the  heat  thus  retained  in  the  blood 
quickly  raises  the  temperature. 

Increased  production  of  heat  at  one  focus,  such  as  an  in- 
flamed part,  contributes  in  an  insignificant  degree  to  the  accom- 
panying fever. 

The^  increased  production  of  heat  in  the  tissues  generally 
which  is  probably  present  in  all  kinds  of  fever,  whatever  its 
cause,  is  no  doubt  the  principal  origin  of  the  pyrexia.  The  in- 
creased activity  of  metabolism  is  proved  by  the  rapid  wasting 
of  the  tissues,  by  the  increase  of  urea  and  other  excretions,  and 
by  the  pyrexia  as  tested  by  the  thermometer— all  obvious  phe- 
nomena in  every  case  attended  by  fever. 

In  the  specific  fevers  there  is  at  work,  however,  another 
cause  of  oxydation  of  the  tissues,  which  fui'nishes  an  extraneous 
addition  to  the  body  heat.  We  now  believe  that  many  diseases 
such  as  typhoid  fever,  smaU-pox,  and  septicfemia,  are  associated 
with  the  presence  of  organisms  in  the  tissues,  if  not  actually 
caused  by  them.  The  life  of  such  organisms,  the  processes  of 
iennentation  with  which  they  are  associated,  and  the  destruc- 
tion of  the  tissues  which  they  produce,  must  all  be  a  consider- 
able source  of  heat  within  the  body,  in  a  way  perfectly  foreign 
them  ^  processes,  though  closely  resembling'  some  of 

A  combinalion  of  several  of  the  preceding  causes  is  commonly 
at  work  m  fever.  Thus,  when  a  patient  has  a  local  wound 
which  acts  as  a  focus  of  heat,  the  pus  may  decompose,  i.e.  be- 
come infected  by  organisms ;  these  are  absorbed  into  and 
flourish  m  the  blood  ;  fresh  foci  of  disease  are  set  up  in  the 
tissues;  and  the  natural  refrigeration  of  the  blood  is  reduced  by 
the  distui-bances  of  the  skin,  lungs,  and  circulation,  which 
always  accompany  serious  illness. 

Disorders  of  hrspiration.—Qvly  two  disorders  of  perspii-a- 
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tion  concern  us  here,  viz.  (1)  excessive  sweating,  and  (2)  deficient 
sweating. 

1.  Excessive  sweating,  hidrosis,  hyperidrosis,  is  found  in  a 
great  variety  of  morbid  conditions.  In  some  kinds  of  fever,  such 
as  rheumatism,  its  pathology  is  hound  up  with  the  pathology  of 
the  fever  as  a  whole.  In  disorders  of  respiration,  as  we  have  seen, 
dyspnoea!  sweats  are  due  to  stimulation  of  the  sweat-centres  by 
venous  blood.  The  "  cold  "  sweats  of  wasting  diseases  such  as 
phthisis,  especially  during  sleep,  appear  to  be  due  to  the  same 
cause,  associated  with  aucemia  and  coldness  of  the  skin,  which 
prevent  evaporation  and  "insensible  perspu-ation,"  and  thus 
give  rise  to  a  profuse  collection  of  visible  sweat  as  well  as 
great  depression  of  the  bodily  strength  fi-om  iaterference  with 
the  cutaneous  excretion.  "  Critical "  sweats  are  refeiTed  to 
sudden  changes  ia  the  disturbance  of  the  vaso-motor  system  of 
the  skin  present  in  fever.  Toxic  sweating,  as  is  seen  in 
alcoholism  and  gout,  may  obviously  be  variously  iaduced. 

2.  Deficient  sweating  :  anhidrosis.  —Dryness  of  the  skin  occurs 
at  the  beginning  of  most  fevers,  and  throughout  the  course  of 
most  of  them  more  or  less  interruptedly.  It  is  also  mai-ked  in 
some  diseases  and  disorders  of  the  m-Lnary  functions,  such  as 
Bright's  disease  and  diabetes ;  in  certain  diseases  of  the  skin 
itseK ;  and  as  the  result  of  poisoning  by  atropia  (belladonna), 
etc.  Manifestly  different  parts  of  the  nervo-glandular  apparatus 
are  disordered  in  the  different  cases. 

rV.    Naturai  Recovery. 

Disorders  of  the  body  heat  being  disturbances  of  a  regula- 
ting mechanism,  that  is,  of  one  means  of  natural  recovery,  we 
can  hardly  expect  to  find  at  work  in  fever  those  very  provisions 
which  have  been  interfered  with.  For  the  same  reason,  the 
temperatm'e  of  the  body  generally  returns  to  the  nonnal  on 
the  cessation  of  the  cause  of  the  fever,  either  spontaneously  or 
with  the  artificial  assistance  of  the  therapeutist.  Occasionally 
the  temperature  rises  beyond  all  control — to  107°,  110°,  and 
even  higher,  and  the  subject  dies  of  the  effects  of  excessive 
heat  or  hyperpyrexia.  In  most  instances  of  death  from  fever, 
however,  the  fatal  result  is  due  to  one  of  the  other  factoi-s  of 
fever,  especially  the  body  waste. 

V.  Therapeutics. 

A  great  part  of  our  laiowledge  of  the  body  heat,  its  regula- 
tion and  its  distmbanccs,  has  been  derived  fi-om  careful  obser- 
vation of  the  results  of  treatment ;  and  the  use  of  measiu-es  to 
control  fever— antipja-otics  or  febrifuges  {fdris,  fever,  and 
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fitgo,  I  drive  away,)  is  one  of  the  most  successful,  as  well  as 
rational,  of  therapeutical  proceedings. 

\.  Preventive  Treatment:  Antiperiodics.  —  The  periodical 
return  of  fever  may  be  prevented  hy  means  of  antiperiodics. 
The  most  powerful  of  these  is  Cinchona,  with  its  constituents, 
especially  Quinia ;  Sahcin,  Salicylic  Acid,  and  Chinolin,  are  not 
so  powerful;  less  important  are  Nectandi-a  and  its  alkaloid 
Beberia. 

2.  Immediate  treatment.— With,  the  abundant  means  at  our 
command  which  we  have  discussed  in  the  second  section,  the 
immediate  treatment  of  p5a-exia  is  very  easy,  inasmuch  as  we  can 
lower  the  temperature  of  the  surface  of  the  body  to  any  degree 
we  please ;  for  instance,  by  the  cold  bath.  But  we  soon  discover 
that  it  is  one  thing  to  reduce  pyrexia,  and  another  thing  to 
treat  fever  We  can  readUy  assist  the  refrigerating  mechanism 
ot  the  body,  and  we  can  even  so  far  reduce  the  metaboHc 
activity  of  the  tissues,  but  our  remedies  can  rarely  reach  the 
actual  cause  of  the  disorder,  and  the  temperature  rises  again 
As  far  as  possible,  however,  we  are  bound  to  begin  by  discovering 
and  attacking  the  causes  ;  and  if  we  faU  in  this,  we  must  then 
combat  the  fever  itself,  so  as  to  prevent  its  injurious  effects  on 
the  system. 

(a)  Injury  or  disease  of  the  nervous  system,  as  a  cause  of 
pyrexia,  is  generally  beyond  treatment.  If  the  temperatui-e 
rise  to  a  dangerous  height,  it  must  be  treated  by  the  refrieerat- 
mg  measures  presently  to  be  described. 

[b)  Heat-fever  is  rationally  treated  by  immediate  removal  of 
the  patient  to  a  cool  open  atmosphere,  and  the  appHcation  of 
refrigeration,  m  the  form  of  cold  affusion 

^  »  Interference  with  the  cooling  function  of  the  skin  is 
rationally  treated  by  increasing  the  loss  of  heat  by  refrigerants 
Kefrigeration  IS  practicaUy  earned  out  by  lowering  the  S 
perature  of  the  external  medium,  by  increasing  the^cutaneol 
cu-culation,  and  by  stimulating  the  secretior^  by  the  warm 
bath^ot,  spiced  alcoholic  drinks,  a  brisk  purgative. 

be  ^iV^-'ir't-  te^iP^-'^t^e  of  the  room  must 

T'-^!  sponged;  and  if  the  pp-exia  rise  to  a 
dangerous  height,  the  prolonged  cold  bath  or  wet  pack  must  be 
employed  according  to  the  method  described  in  chapter  xi^ 

J^aphoret^es  ^'e  chieily  employed  as  refrigerants  in  sympto- 
matic fevers,  t  e.  -n  the  pyi-exia  attending  ordinarHocal 
TlnXrw  ^^^'^hi.  fauces,^  or  othe7  parts 

Alcohol,  Hot  Wateis  Liquor  Ammonia,  Acetatis,  IpecacuSia 
and  Opium  in  the  form  of  Dover's  Powder,  An  imony  as  ^e 
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f  ulvis  Antimonialis  or  Vinum  Antimoniale,  and  Tincture  of 
Aconite  are  the  drugs  chiefly  used  to  provoke  perspiration  in 
fever.  With  these,  the  use  of  the  -warm  hath  may  be  com- 
bined. 

[d)  A  focus  of  increased  heat-production,  such  as  an  abscess, 
must  be  removed  as  soon  as  possible. 

(tf)  Increased  metabolism  generally,  which  is  the  principal 
cause  of  pyrexia,  is  rationally  treated  by  Quinia,  Salicin, 
Alcohol,  the  Phenol  Derivates,  and  Aromatic  Substances. 
The  rule  commonly  followed  is  to  give  a  single  large  dose  of 
quinia,  say  10  grains,  when  the  temperature  rises  above  a  certain 
point — 104°  or  105",  according  to  circumstances;  or  _  repeated 
moderate  doses  or  a  single  large  dose  may  be  given  in  antici- 
pation of  the  exacerbation.  Ague  is  thus  combated  by  Quinia, 
and  rheumatism  by  Salicin  or  the  Salicylates. 

(/)  Foreign  organisms  or  substances  in  the  system. — Fever  pro- 
duced by  these  bodies  and  their  life-processes  would  be  rationally 
treated  by  destroying  them.  We  attempt  to  do  so  by  adminis- 
tering internally  some  of  the  substances  which  are  destructive 
to  lowly  organised  life  apart  from  the  body,  or  in  wounds  on  the 
Bui-f ace  of  the  body— the  antiseptics  and  disinfectants,  and  which 
maybe  named  disinfectant  antipyretics.  The  value  of  Quima 
in  ague  is  so  great,  that  it  is  referred  to  a  specific  influence 
upon  the  organism  of  the  disease.  The  powerful  effect  of 
Salicin  upon  rheumatism  has  been  similarly  explamed. 

(g)  Combinations  of  causes.— 3\isi  as  fever  is  generally  trace- 
able to  a  combination  of  the  preceding  causes,  so  it  must,  as  a 
rule,  be  treated  by  the  application  of  remedies  which  act  m 
several  ways,  or  by  a  combination  of  antipyretic  measures. 
Thus  Alcohol  will  be  indicated  in  many  cases  of  fever,  because 
it  dHates  the  vessels  of  the  skin,  increases  the  cii-culation 
throue-h  them,  and  stimulates  the  sweat  glands,  whilst  it 
spares  tissue  damage,  and  acts  as  an  antiseptic  antip>Tetic. 
Quinia  will  be  employed  with  advantage  when  the  tempera- 
ture mounts  high,  since  it  controls  the  metabolism  not 
only  of  the  animal  tissues,  but  of  the  septic  and  foreign 
organisms  which  may  be  wasting  these  Indeed  all  the 
measures  which  we  have  analysed  imder  the  preceding  heads 
are  to  be  fi-eely  combined,  constituting  the  general  trea  ment^of 
fever  An  abimdant  supply  of  nutritious  and  digestible  food 
L  essential,  to  compensate  for  the  great  mcre^ase  of  metabo- 
Usm  whi^  is  going  on.  Alcohol  is  a  true  food,  easily  taken 
^a^dTy  asBimilatedrand  yielding  abundance  of  energy  a  lit  le 
cost  to  the  tissues,  and  therefore  it  is  in  general  use  m  feveis, 
although  it  is  by  no  means  an  indispensable  remedy. 
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Antiptkeiics. 


Antimonium 
Acidum  Salicyl 
Salicin 
Beuzoiniun 
Storax 
Camphora 
Nectaiidra 
Beberia 
Piper 
Quinia 
Opium 
Arnica 
Lobelia 
Alcohol 
Keaoroin 
Chinoliu 
Trimetbylamin 
Kairin 
Acouitum 
Acids 

Eucalyptus 
Chloral  Hydras 
Veratria 
Colchicam 


Antipebiodics. 


juuiia 

Acid.  Arsenios. 
Piper 

Eucalyptus 
?  Eesorcin 


DlAPHOEETICS. 


Jaborandi 
Opium 
Antimonitim 
Hesorcin 
Aqua 

Ipecacuanha 
Senega 
Camphora 
Cubeha 
Colchicum 
Salicin 
Acid.  Salic. 
Lobelia 
Arnica 
Alcohol 
Acouitum 
Pot.  Citras 
Pot.  Witras 
Am.  Acet.  Liq. 
Am.  Chloridum 
Am.  Cit.  Liq. 


Kefriserahts. 


Stimulants  of  the 
Cutaneous  Circu- 
lation. 


Digitalis 

Scilla 

Alcohol 


Dilators  of  Cuta- 
neous Veisels. 


Anhidroiics. 


Chloral  Hydras 

Digitalis 

Scilla 

Alcohol 

\'eratria 


Qmnia 
Belladonna 
Stramonium 
Hyoscyamus 
Alcohol,  Evapora- 
ting 

Acids,    locally  in 

solution 
Krgota 
Piero toxin 
Zinci  Oxidum 
Acidum  Snlphnri- 

cum  Dilutum 
Acidum  Salicylicum 


CHAPTEE  XV. 

THERAPEUTICAL    rUOCESSES    CONNECTED  WITH    THE    SUEFACE  OF 


THE  BODY. 


lhe%wr  r  }\'^°'^y^'pi  §:«-eat  interest  and  importance  to 
the  therapeutist,  because  it  is  the  region  of  obiective  im 

contact  with  nerves  and  vessels,  and  through  them  with  the 

Ih^i  !-  Z  l^-  .measures  applied  to  this  part  appear  at 

flist  sight  to  bo  very  simple,  but  their  action  is,  on  the  contrary 
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extremely  complex,  and  indeed  still  very  obscure.  On  this 
account  we  have  taken  them  last  in  the  -whole  range  of  remedies, 
and  it  will  be  foimd  that  they  involve  aU  the  systems  already 
discussed,  especially  the  nervous  and  circulatory.  As  a  group 
they  are  very  heterogeneous,  and  we  will  select  for  special  con- 
sideration thi-ee  distinct  subjects,  namely  (1)  Counter-irritants, 
such  as  blisters ;  (2)  Baths ;  and  (3)  Surgical  Applications. 

I.  Physiological  Eblations. — The  physiological  relations 
of  the  surface  of  the  body  have  ah-eady  been  studied  imder 
several  distinct  heads. 

The  nerves  are  connected  not  only  with  the  sensorium, 
but  with  the  vital  centres  which  regulate  the  vessels  and 
viscera.  The  cutaneous  vessels  have  equally  extensive  relations. 
They  have  the  usual  nutritive  fimction ;  they  are  the  gi-eat 
refrigerating  apparatus  of  the  body ;  and  they  also  serve  as  a 
great  external  blood-reservoir,  in  connection  with  the  systemic 
circulation. 

II.  Pharmacodynamics. — When  the  classes  of  measures 
given  at  the  ends  of  the  chapters  on  the  circulation  and  nervous 
system  are  compared,  it  is  found  that  several  of  them  act  on 
both,  and  that  their  action  may  be  different  or  even  opposite 
according  to  the  time  for  which  they  are  applied.  For  these 
and  other  reasons,  a  number  of  them  have  been  collected  into  a 
special  class,  and  called 

Counter-irritants. — These  measui-es  may  be  thus 
arranged,  according  to  the  degree  of  their  action  : 

1.  Rubefacients  {ritbere,  to  be  red,  and  facere,  to  make)  cause 
increased  redness  and  heat  of  the  parts.  Such  are  Hot  Water ; 
Mustard,  and  its  preparations  ;  Ammonia,  and  its  preparations ; 
the  confined  vapoui-  of  Chlorof oi-rn,  Ether,  and  Alcohol ;  all 
Volatile  Oils,  especially  Turpentine,  Camphor,  Menthol  and 
Thymol;  Iodine  carefully  applied;  Emplastrum  Picis ;  and 
Emplasti-um  Calefaciens. 

2.  Vesicants  [vesica,  a  blister),  Epispastics  (^iri,  upon,  and 
cTTraw,  I  di-aw),  or  Blisters,  produce  a  rubefacient  effect,  fol- 
lowed by  the  development  of  a  Mister.  They  include  Cantha- 
rides,  Mezereon,  Ammonia  long  applied  or  confined,  ^Iodine, 
Oil  or  Compound  Liuiment  of  Mustard,  and  Scalding  Water. 

3.  Pustulants  (p«s,  matter)  produce  a  crop  of  pimples. 
They  are  a  small  group,  consisting  of  Croton  OH,  Taitar 
Emetic,  Nitrate  of  Silver  in  strong  solution,  and  Ipecacuanlia. 
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Phenomena  of  counter-irritation. — When  a  counter-irritant  is 
applied  to  the  skin,  the  first  effect  is  rubefcwient  and  stiniulant. 
The  cutaneous  vessels  are  dilated  by  a  direct  action  on  their 
nerves,  and  the  local  circulation  becomes  more  free  ;  whilst  the 
irritation  of  the  sensory  nerves  causes  pain  of  a  hot  burning 
character.  The  cardiac  action  is  accelerated,  the  cutaneous 
vessels  generally  reflexly  contracted,  the  blood  pressure  rises, 
the  temperature  is  elevated,  and  the  breathing  slowed.  The 
highest  centres  are  also  roused  by  the  painful  impression  :  per- 
ception, consciousness,  and  the  emotions  are  variously  disturbed. 
Cutaneous  anaesthesia  follows  :  the  nerves  are  depressed,  pain 
is  relieved,  excepting  that  caused  by  the  application  itself. 

Prolonged  application  is  generally  required  to  induce  the 
second  degree  of  counter-irritation — vesication.  The  reddened 
area  now  becomes  inflamed ;  plasma  escapes  from  the  vessels, 
followed  by  corpuscles  ;  the  epidermis  is  raised,  and  a  vesicle  is 
formed  containing  a  quantity  of  fluid.  The  previous  anesthesia 
IS  now  replaced  by  considerable  local  pain,  which,  if  extensive, 
may  depress  the  viscera— weakening  and  slowing  the  heart' 
lowering  the  pulse,  further  slowing  the  respii-ation,  lowering 
the  temperature  and  diminishing  nervous  energy. 
_  The  third  degree  of  counter-in-itation,  pustulation,  is  different 
in_  kmd  from  vesication  as  well  as  more  severe,  the  result 
bemg  not  uniform  inflammation,  but  a  crop  of  painful 
"angry"  pmiples  or  pustules,  which  are  very  slow  to  heal' 
The  remote  effects  are  the  same  as  before,  but  greater. 

Thcorij  of  the  action  of  counter-irritation.— ^\xch.  are  the 
phenomena  of  this  method,  obvious  to  aU.  But  it  is  held  by 
some  that  not  only  the  functional  activity,  but  the  nutrition  of 
internal  parts  may  be  affected  by  means  of  it.  The  doctrine  of 
counter-mitation  may  be  said  to  be,  that  when  a  part  at  some 
distance  beneath  the  surface  of  the  body,  such  as  a  ioint  or 
even  remote  from  it,  such  as  the  lungs,  is  in  a  condition  of 
inflammation,  pam,  unnatural  activity,  or  overgrowth,  an 
alterative  effect  may  be  produced  upon  its  nutrition,  by  altering 
the  condition  of  an  area  of  skin  superficial  to  it,  or  even 
at  a  distance  from  it.  A  second  or  "  counter  "  seat  of  "  irrita- 
tion IS  set  up  to  reUeve  the  deeper  and  more  vital  part.  Now 
we  may  conclude  with  respect  to  this  theory : 

■  rubefacients  and  vesicants  will  afford  relief  to  the 

circulation  of  parts  m  immediate  vascular  connection  with  the 
selected  area,  by  attracting  blood  and  di-aining  olf  plasma;  to 
'  ^-'T^^  circulation  will  bl  depressed,  knd 

visceral  congestion  or  inflammation  will  be  diminished.    At  the 
same  time  the  heart  wUl  be  relieved. 
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2.  That  the  iiTitation  of  the  cutaneous  nerves  will  modify 
m  a  simple  reflex  way,  thi'ough  the  centi-es  in  the  hi-ain  and 
cord,  the  circulation  and  nutrition  generally,  of  the  parts 
heneath ;  the  impression  wliich  passes  in  being  immediately 
reflected  along  the  vascular  or  trophic  nerves. 

3.  That  possibly  the  ii-ritation  of  the  local  nerves  and 
vessels  may  affect  the  vaso-motor  and  trophic  centres  in  the 
brain  and  cord,  presiding  over  the  area  of  skin ;  and  that  this 
disturbance  may  so  influence  a  neighbouring  trophic  centi-e  (say 
of  a  joint)  as  to  produce  through  it  a  change  in  the  nutrition 
of  the  tissues  (such  as  a  joint)  in  the  neighbourhood  of  the 
area  to  which  the  irritant  was  applied. 

4.  That  vesicants  and  pustulants  may  produce  a  flow  of 
plasma  or  pus,  which  will  relieve  the  blood  or  tissues  of 
organised  or  other  poisons,  which  are  the  cause  of  the  disease. 
This  is  the  old  humoral  view,  founded  on  the  pathology  that 
"  humours  of  the  blood  "  are  the  origin  of  disease. 

III.  Pathological  Eelations  and  Therapeutics. — The 
pathological  conditions  which  we  seek  to  influence  by  counter- 
irritants  belong  to  various  systems,  which  have  been  already 
discussed.  The  same  remark  holds  true  of  the  therapeutical 
applications  of  the  principles  just  examined.  _  All  that 
remains  to  be  done  here  is  to  enumerate  the  chief  morbid 
conditions  which  may  be  treated  by  coimter-u-ritation.  These 
are,  (1)  Subacute  or  chi-onic  inflammation,  with  or  without 
imnatui-al  growth,  of  parts  in  dh-ect  vascular  connection  with 
the  skin;  e.g.  of  a  joint  or  bone.  (2)  Congestion  or  inflarnma- 
tion  in  neighboming  viscera ;  e.g.  of  the  lungs.  (3)  Pain  in 
deep  or  distant  parts,  such  as  nem-algic,  cardiac,  or  renal  pain. 
(4)  Spasm,  or  other  morbid  activity  in  deep  muscular  struc- 
tures, such  as  lumbago  and  vomiting.  (5)  Central  nervous 
disturbances  such  as  syncope  and  hysteria. 

Baths  and  Allie<l  Measmes.— The  principles 
on  which  the  use  of  baths  depend  are  in  a  great  measm-e 
identical  with  those  which  we  have  already  discussed,  and  do 
not  require  to  be  repeated.  If  the  student  wiU  carefully  bear 
in  mind  the  relations  of  the  vessels  and  nerves  of  the  slnn  to 
the  body  heat,  circulation  generally,  and  nervous  system,  he 
wiU  readily  appreciate  the  subject  of  baths  from  tlie  following 
tables,  which  give  a  Ust  of  the  most  conunon  baths, 
together  with  their  action  and  principal  uses  succinctly 
arranged. 


jBa  ths. 
I.  "Wateb,  Baths. 
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Name. 


Cold. 


Cool. 
Tepid. 

Wnrm. 


Temperature. 


Hot. 


Local. 


32°  to  60= 


60"  „  70' 
85°  „  95° 

95°  „  100° 


100° 


106° 


Action. 


Cools  blood  in  cu- 
taneous vessels ; 
stimulates  heart, 
respiration,  etc.,  re- 
flexly.  Temporarilv 
overfills  internal 
vessels,  thus  raising 
blood  pressure. 
The    same,  but  less 

marked. 
Detergent  (cleansing), 
physically  and 
chemically ;  soothes 
the  nerves. 

Raises  local  tempera- 
ture ;  stimulates 
local  circulation ; 
stimulates  glands, 
increasing  discharge 
of  warm  secretions, 
and  evaporation  ; 
soothes  the  nerves 
and  the  correspond 
ing  centres. 

The  same,  but  more 
marked. 

Attracts  blood  to  part 
bathed. 

Attracts  blood  from 
distant  parts. 


Uses. 


Refrigerant  in  fever. 
Refreshing  :  The 
morning  bath. 


The  same  in  weaker 
subjects. 

Ordinary  personal 
cleanliness.  Allays 
restlessness  of  fever 
and  lowers  tempera- 
ture. 

Diaphoretic  in  fever ; 
diaphoretic  in  uraj- 
mia ;  anodyne ;  anti- 
spasmodic. 


The  same,  but  is  more 

powerful. 
To  stimulate  men- 
strual How. 
To  relieve  internnl 
congestions,  as  in 
catarrh  and  apo- 
plexy. 


11.  Vapouk  Baths. 


Name. 

Temperature. 

Action. 

Uses. 

Simple  Va- 
pour or 
Russian. 

Medicated 
watery 
Vapour. 

Fumiga- 
tions. 

95  to  110° 

"  »i 

Various. 

Much  like  the  warm 
or  hot  bath,  but 
slower,and  at  higher 
temperature. 

The  action  chiefly  of 
aromatics. 

Specific  (Mercury, 
Sulphur,  etc. J. 

Much  like  the  warm 
bath.     A  powerful 
diaphoretic. 

Stimulant  and  anti- 
spasmodic. 

Specific. 
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m.  Air  Baths. 


Name. 

Temperature. 

Action. 

Uses. 

Hot  air,  or 
Turkish. 

Compressed 
air. 

Up  to  220",  fol- 
lowed by 
cold. 

Ordinary. 

Diaphoretic,  followed 
hy  stimulation ;  ano- 
dyne ;  increases 
metabolism. 

Increases  oxygena- 
tion. 

Lite     warm  water 
and  Eussian  baths. 
Tonic. 

Diseases  of  the  lungs 
and  heart. 

rV.  Medicated  Baths. 

Name. 

Temperature. 

Action. 

Uses. 

Natural. 

Sea. 

Artiiicial. 

Tliat  of  the 
spring. 

Various. 
Various. 

Sliecilic. 

Stimulant. 
Specific,    e.g.  Nitro- 
hydrochloric  Acid, 
Sulphide  of  Potas- 
sium, and  Mercurial 
solutions. 

Gout,  rheumatism, 
syphilis,  skin  dis- 
eases, etc. 

Invigorating. 

As  alterative  in  he- 
patic disease,  rheu- 
matism, syphilis, 
plumbism,  scabies, 
and  other  skin  dis- 
eases. 

V.  Complex  Baths. 

Name. 

Temperature. 

Action. 

Uses. 

Mercurial 
and  vapour. 

Mercurial 
and  hot  air. 

Mud,  pine, 
bran,  etc. 

Sufficient  to 
vaporise 
water  and 
mercurial. 

Sufficient  to 
vaporise 
mercurial. 

Specific. 

Specific. 
Various. 

Syphilis. 

Syphilis. 
Various. 

The  cold  bath  in  fever.— A  simple  tepid  water  bath  is 
prepared,  at  a  tcmperatm-e  of  about  90°  ;  the  patient  is  carcfidly 
placed  in  it;  and  cold  water  is  added  until  the  thermometer  falls 


The  Wet  Pack.  ^25 

to  80°  or  even  40",  according  to  circumstances.  Here  the  mtient 
renmins  for  10  to  20  minutes,  his  temperature  beino-  taken 
dunng  immersion,  or  if  any  shivering  occurs,  he  is  at  once 
^moved.  He  is  then  wiped  dry,  placed  in  b^d,  and  coverel 
with  blankets  A  stimulant  may  be  required.  The  cold  bath 
may  be  repeated  several  times  a  day,  if  indicated 
_  In  very  m-gent  or  desperate  cases  the  cold  bath  may  be 
increased  m  activity  by  lowering  the  temperature  to  freezing 
Th?,  trJ  by  prolonged  immersion,  'even  to  three  t^t 

Ihis  treatment  requires  great  care  and  judgment. 

The  douche,  affusion,  and  shower  bath.  —  The  stimulant 
action  of  water  may  be  greatly  increased  bv  LeS  ^t 

uSr.t.ssi-n-'  '--^ 

side  at  a  iix^  ZlZt^ltf^'^Yl^  by  bringing  these  one 
opposite  side  and  iSdS  ti  t'ee'ls     FiSf  T^'^ 
several  more  blankets,  and  ao-ain  tucV  T 
The  ordinary  dui-ation  of  •         ^  '^"^^^^  him. 

an  hour.     Thrpack  is  then  ^  °^       bour  to 

^•ith  a  dry  towel  The  mck  ^TT"^'  '^'^  ^}-^  ^"bbed 
day  if  necessary  r^^M  several  times  a 

action  of  the  wet  pack  is  cS^l        "  .  Pby^iolog-ical 

of  the  skin:  heat  is fbstracted  L  tbn Al'f 

falls;  the  frequency  and  force  of^  temperature  quickly 

nervous  system  is  soothed  bofh  fb!n  ^^f 

the  cii'culation  and  bv  th«  ^^''^"^^  through 

tability,  and  deS^  ^"SSd""'  ^^'l'  P^^"' 

immediately.  '        ^^ispeUed,  and  sleep  often  foUows 

.essive,  delirium  SS;Tnrtte^'Jl.t;^^^^^^^^^^  - 
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The  TreatiueiU  of  Wounds. 

1.  Antiseptics  prevent  putrefaction  in  a  wound  by  vii-tue 
of  their  action  in  arresting  the  growth  of  organisms,  or  de- 
stroying these  or  the  chemical  activity  of  certain  substances 
which  give  rise  to  fermentation  and  decomposition.  They 
include :  Carbolic  Acid,  Creasote,  Boracic  Acid,  Iodoform, 
Iodine,  Eucalyptus,  Thymol,  Salicylic  Acid,  Quinia,  Sul- 
phurous Acid,  Perchloride  of  Mercury,  Chloride  of  Zinc, 
Alcohol,  Permanganate  of  Potash,  Turpentine,  Benzoin, 
Balsam  of  Tolu,  and  Balsam  of  Peru. 

2.  Disinfectants  are  substances  which  destroy  micro- 
organisms, or  active  chemical  substances  and  their  products, 
on  surfaces  akeady  foul  or  infected.  They  are  for  the  most 
part  the  same  materials  as  the  antiseptics,  but  are  employed  in 
a  much  stronger  form.  Such  are  strong  solutions  of  Chloride 
of  Zinc  and  Carbolic  Acid,  Iodoform,  Iodine,  Sulphurous  Acid. 

3.  Deodorants  absorb  gases  and  neutralise  foul  odours. 
Those  chiefly  used  are  Charcoal,  Permanganate  of  Potash,  and 
Iodoform. 

4.  Astringents  coagulate  or  precipitate  the  albuminous 
discharges,  coagulate  the  germinal  protoplasm  of  the  upper 
layers  of  cells,  and  either  directly  contract  or  indirectlj^  con- 
stringe  the  vessels,  so  as  to  limit  exudation.  They  ai-e  used  to 
check  excessive  discharge  and  granulation  growth ;  and  thus 
give  tone  to  wounds.  Astringents  include :  Solutions  of 
Nitrate  of  Silver,  Subacetate  and  Acetate  of  Lead,  Sulphate  of 
Zinc,  Sulphate  of  Copper,  Alum,  Persalts  of  Iron,  Tannic  Acid 
and  its  allies,  and  Carbolic  Acid. 

5.  Stimulants  are  for  the  most  part  mild  astringents, 
applied  chiefly  in  the  form  of  lotion  ;  such  as  weak  solutions 
of  Nitrate  of  Silver,  Sulphate  of  Copper,  Sulphate  of  Zinc, 
Carbolic  Acid,  etc.  They  are  more  efiicacious  as  weak  spirituous 
solutions.  Stimulants  are  used  to  wounds  when  healing  flags 
or  the  granulations  tend  to  become  prominent. 

6.  Styptics  are  applied  to  wounds  to  check  ha^mon-hage. 
They  include  :  Ice,  Persalts  of  Iron,  Nitrate  of  Silver,  Slatico, 
Tannic  acid. 

7.  Caustics  and  Eacharotics  are  intended  to  destroy  part 


Anodynes. 
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of  the  living  tissues,  and  thus  destroy  or  arrest  the  activity  of 
organic  poisons,  as  in  bites,  dissection  wounds,  syphilis,  malig- 
nant disease,  and  gangrenous  processes.  They  include : 
Caustic  Alkalies,  Mineral  Acids,  Solution  of  Chloride  of  Anti- 
mony, Chloride  of  Zinc,  Nitrate  of  Silver,  Sulphate  of  Copper, 
Ai-senic,  Acid  Nitrate  of  Mercury,  and  Dried  Alum. 

8.  Vesicants  are  applied  to  chronic  ulcerating  surfaces  to 
stimulate  the  circulation  in  the  surrounding  parts,  and  soften 
callous  edges.    Cantharides  is  chiefly  used. 

9.  Anodynes  are  intended  to  alleviate  the  palin  of  wounds 
and  ulcers,  and  induce  sleep.  The  medicinal  anodynes  com- 
monly thus  applied  are  preparations  of  Opium  and  Belladonna. 
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APPENDIX. 


Substances  which  act  on  the  Pupil. 

PnpiL  Dilators  :  Mydriatics. 

Pupil  Contkaotoes  :  Myotics. 

Belladonna  \ 
Atropia  j 
Straiaonium  ^ 
Hyoscyamus  ( 
Hyoscyamia  C 
Duboisia  ) 
Horn  1  tropin 
Gelsemium 

Physostigma 
Eserin 
Jaborandi  ) 
Pilocarpiu  ) 
Opium  \ 
Morphia  | 

Substances  which  act  upon  the  Generative  Okgans. 


Substances  which 

stimulate  the 
NON-GRATiD  Uterus  : 
Emmenasogues. 

Substances  which 

stimulate  the 
Geavid  Uteeus  : 
EcBOLics  :  Oiytooics. 

Substances 

WHICH  DEPEESS  the 

Uterus. 

Myrrha 

Aloes 

Ergota 

Sabina 

Euta 

Alcohol 

Cantharis 

Digitalis 

Aetata  Eacemosa 

Purgatives 

Hematinics 

Tonics 

Ergota 
Sabina 
Euta 

Pilocarpin 
Drastic  Purgatives 

 p  

Bromides 
Opium 

Chloral  Hydras 
Cannabis  Indica 
ChJoroformuui 
Antimonium  Tar- 

taratum 
Tabacum 
Cupri  Sulphas 
Emetics 

Substances  which  stimulate 

Substances  which  depre;S 

the  Sexual  Organs : 

the  Sexual  Oegans  ; 

Aphrodisiacs. 

Anaphkoeisiacs. 

Camphora  (at  first) 

Bromides 

Opium 

Cannabis  Indica 

Campbora  (at  last) 

Opium  ,, 

NuK  Vomica  ^ 
Strychnia  ) 

Ta'iacum 

Bellarlonua 

Phosphorus 

H\  oscyamus 

Cantharis 

Stramouium 

Alcohol 

Circulatory  Depressants 

Lupulus 

Hfematinics 

Tonics 

INDEX. 


Acacia,  237. 
Aceta,  10. 
Acetic  Acid,  126. 

•  Ether,  157. 

Acetum,  126. 
Acidity,  451. 
Acids,  124,  404. 
Aoidum  Acetieum,  126. 

 Dilutum,  126. 

 Glaciale,  126. 

 Arseniosum,  95. 

 Benzoicum,  281. 

 Borioiun,  129. 

 Cai-bolicum,  168. 

 Carbonicum,  127. 

 Chrysophauioum,  231. 

 Citricum,  126. 

 Gallicum,  337. 

•  —    Hydrobromicum  Dilutum. 
118. 

 Hydrocyanicum  Dilutum,  165. 

 Hydroohloricum,  125. 

 Dilutum,  125. 

 Nitricum,  125. 

 Dilutum,  124. 

  Nitrohydroohloricum  Dilu- 
tum, 125. 

 Nitrosum,  132. 

 Oleicum,  287. 

 Phosphoricum  Dilutum,  125. 

 Pyrogallicum,  340. 

 Sulphuricum,  124. 

 Aromaticum,  124. 

 Dilutum,  124. 

 Sulphurosum,  130. 

 Taunicum,  336. 

 Tartarioum,  127. 

Aoonitin,  176. 
Aconiti  Folia,  175. 

 Radix,  175. 

Aotffia  Bacemoga,  179, 
Action  of  remedies,  18,  457. 
Adeps  Benzoatus,  377. 

■  Prseparatus,  377. 

Administration  of  drugs  20 
Mgle  Marmeloa,  210. 


.aither,  150. 

 Aceticus,  157. 

 Purus,  150. 

 ,  Spirit  of,  151. 

 ,  Spirit  of  Nitrous,  156. 

Ethyl  Bromidum,  154. 

 lodidum,  165. 

Aix-lii-Chapelle,  32,  121. 
Aix-les-Bains,  121. 
Albumen  Ovi,  378. 
Alcohol,  134. 

 AmyUcum,  142. 

Alkalies,  27. 
Alkaline  Earths,  27. 
Alkaloids,  9. 

Almonds,  Essential  Oil  of,  239. 
Aloe,  357. 
A  loin,  358. 
Alteratives,  458,  462. 
Alum,  57. 

Alumen  Exsiccatum,  57. 
Aluminium,  57. 
Ammonia,  42. 
AmmoniacTim,  254. 
AmmonicB  Benzoas,  282. 
Ammonii  Bromidum,  44. 

 Chloridum,  42. 

Ammonium,  42. 
Amygdala  Amara,  239. 

 Diilcis,  239. 

Amyl  Nitris,  162. 
Amylum,  365. 
AmyridaceiE,  221. 
AnacardiaceiB,  221. 
Anffisthetics,  143,  497. 

 ,  Local,  496. 

Anethum,  257. 
Angnstura  Bark,  216. 
Anhidrotics,  523,  529. 
Anise,  178. 
Anisi  Oleum,  255. 
Annelida,  385. 
Anodynes,  603,  537. 
Antacids,  414. 
Antagonists  of  Chloral,  291 
 of  Morphia,  291. 
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Antagonists  of  Physostigma,  291. 

  of  Strychnia,  291. 

Anthelmintics,  436. 
Anthemis,  275. 
Antiemetics,  420. 
Antimonium,  101. 
Antiperiodics,  527,  529. 
Antipyretics,  529. 
Antiseptics,  540. 
Antisialogogues,  400,  404. 
Antispasmodics,  484,  491. 
Aperients,  430,  437. 
Apocynacese,  292. 
Ajjomorphia,  198. 
Aqua,  132. 

 Destillata,  133. 

Aquoe,  10. 
Araroba,  230. 
Arbutin,  280. 
Areca,  364. 
Argentum,  63. 
Aristolochise,  324. 
Armoracia,  201. 
Arnica,  277. 

Aromatic  Bitters,  404.  403. 
Aromatics,  243,  404,  408. 
Arsenic,  95. 
ArtantMc  Acid,  331. 
AsclepiadacefE,  293. 
Aspidospermin,  292. 
AssafcBtida,  252. 
Asthma,  486,  490. 
Astringents,  536. 

 ,  Gastric,  414. 

 ,  Intestinal.  428. 

 ,  Vascular,  469. 

Atropacese,  298. 
Atropia,  299. 
Aurantiacese,  207. 
Aurantium,  207. 
Aves,  378. 


Beberia,  323. 

Belffi  Fructus,  210. 

Belladonna,  298. 

Benzoic  Acid,  281. 

Benzoin,  281. 

Berberin,  ICl. 

Betel  Nut,  364. 

Bichloride  of  Methylene,  155. 

BUe  (Ox),  375. 

Bilin  water,  39,  447. 

Bismuth,  106. 

Bitters,  181,  404,  406 

Black  Antimony,  101. 

Blood,  416. 

 ,  Substnnces  acting  on,  453. 

Blue  Flag,  354. 
Body  Heat,  520. 

 ,  Substances  acting  on,  529 

Boracic  Lint,  130. 
Borax,  38. 
Boric  Acid,  129. 
Borneo  Camphor,  320, 
Brandy,  135. 
Bread,  365. 

Bromide  of  Ammonium ,  44,  1 16. 

 of  Potassium,  29,  116. 

Bromine,  116. 
Brucia,  288. 
Buchu,  215. 
Butyl  Chloral,  161. 
ByttneriacesB,  116. 


Cacao  Butter,  211. 
Cadmii  lodidum,  71,  115. 
Cadmium,  71. 
Caffeiu,  270. 
Cajuput,  a46. 
Calabar  Bean,  228. 
Calamine,  69. 
Calcium,  48. 
■Calomel,  85. 
Calumba,  1?0. 
Calx,  49. 

 Chlorata,  50,  109, 

Cambogia,  212. 
CameliaceiE,  211. 
Camphor,  320. 

 ,  Borneo,  or  Baros,  320. 

Canella  Alba,  212. 
Conellncete,  212. 
Caunabiuaceoe,  341. 
Cannabis  ludioa,  341. 
Cantharis,  382. 
Caprifoliaceee,  258. 
Capsicum.  238. 
Caraway,  2'^7. 
Carl'O  Animalia,  '22. 
Carbohydrates,  13-1. 


Baden  Baden  Waters,  32,  447. 
Bael  Fruit,  210. 
Baldrian  Camphor,  272. 
Balsam  of  Copaiba,  235. 

 of  Peru,  226. 

 of  Tolu,  228. 

Balsams,  8. 
Barley,  366. 

 "Water,  366. 

Borosma,  215. 

 Camphor,  215. 

Bassorin,  223. 
Bath,  Waters  of,  53. 
Baths.  538. 

H.  arberry  Leaves,  280. 
Bebeeru  Bark,  323. 


Index. 
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Carbo  Ligni,  123. 
Carbolic  Acid,  168. 
Carbonic  Acid,  127. 
Cardamoms,  352. 
Carlsbad  water.  39,  W. 
Carminatives,  4(B,  -iU. 
Carmine,  382 
Carolina  Pink,  291. 
Carui  Fructus,  257. 
Caryophyllum,  242, 
Casearilla,  325. 
Cassias  Pulpa,  234. 
Castoreum,  373. 
Castor  on,  327. 
Cataplasmata,  11. 
Catechu,  Pale,  270. 
Cathartic  Acid,  232,  317. 
Cathartics,  427,  437. 
Caustics,  536. 
Celastaceaa,  219. 
Cephaelic  Acid,  267. 
Cera  Alba,  381. 

 Flava,  381. 

Cerevisise  Fermentum,  372. 
Cerium,  71. 
Cetacese,  377. 
Cetaceum,  377. 
Cetraria,  371. 
Cetyl  Alcohol,  377. 
C'evadilla,  360. 
Chalk,  48. 

Chamomile  Flowers,  275. 
Charcoal,  Animal,  122. 

 ,  Vegetable,  123. 

Chartte,  11. 
Chaubnoogra  Oil,  248. 
Chavicin,  329. 
Chinoliu,  171. 
Chirata,  294. 
Chiiutin,  294. 

-  Chloral  Hydrate,  157. 
Chlorine,  109. 

-  Chloroform,  142. 
Cholagogues,  430,  438,  441,  445 
Ohi-ysarobin,  231. 
Chrysophau,  317. 
Chrysophanic  Acid,  231,  317 
CmcbonaceiE,  259. 
Cinchona  Acids,  261. 

 Alkaloids,  260. 

 Bark,  259. 

 Calisaya,  259. 

■  Condaminea,  259. 

 Laucifolia,  260. 

- —  Succirubra,  259. 
Cinchouia,  260. 
Cinchonism,  264. 
Cimicifuga,  179. 
Cinnamio  Acid,  281,  320,  335. 


Cinnamin,  227. 
Cinnamon,  319. 
Cireulatoi-y  System,  463. 

 Substances    actinff  on, 

476. 

Citric  Acid,  126. 

Cloves,  242. 

Coca,  204. 
•  Cocain,  205. 

Cocculus  ludicus,  180. 

Coccus,  382. 

Cochineal,  382. 

Cod-liver  Oil,  379. 
,  Codeia,  184,  195. 

Colchici  Cormus,  3ii3. 

 Semina,  363. 

Colchioin,  363. 

Coleoptera,  382. 

Collodium,  207. 

 Flexile,  207. 

Collyria,  16. 
Colocynth,  248. 
-  Combination  of  Drugs,  23. 
Compositffi,  273. 
Composition,  7. 
Coufectiones,  11. 
Conifera;,  343. 
Conium,  250. 
Consciousness,  494,  498 
Constipation,  Habitual,  435. 
Constriu^euts,  428,  470. 
Convallamarin,  357. 
Convallaria,  357. 
ConvolvulaceEB,  294. 
Oonvolvuliu,  296. 
Copaiba,  235. 

Cord,  Drugs  acting  on,  154. 
Coriander,  256. 
Corrosive  Sublimate,  86. 
Coto  Bark,  370. 
Cotton  Wool,  206. 
Cough,  486,  490. 
Counter-irritants,  530. 
Creasote,  172. 
Greta,  48. 
Crocus,  353. 

Croton  Chloral  Hydrate,  161. 

 Oil,  326,  427. 

Crotouic  Acid,  326. 
Cruciferffi,  199. 
Cryptopia,  184,  195. 
Cubeba,  330. 
Cubebic  Acid,  330. 
Cucurbitacere,  248 
Cuprum,  65. 
Cupuliferffi,  335. 
Curcuma,  352. 
Cusparia,  216. 
Cusso,  241. 
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Dandelion  Eoot,  276. 
Datura  Stramonium,  305. 
Daturia,  306. 
Deadly  Nightshade,  298. 
Decocta,  11. 

Degeneration,  Fatty,  97,  460. 

Demulcents,  400,  404. 

Deodorants,  536. 

Diaphoretics,  524. 

Dichloride  of  Ethidene,  154. 

Digestion  in  the  Duodenvim,  421. 

 in  the  Mouth,  397.  — 

 in  the  Stomach,  405. 

Digitalinum,  310. 

Digitalis,  309. 

Digitoxin,  310. 
'  Dill,  257. 

DipterocarpinetE,  24S. 

Disinfectants,  536. 

Distilled  "Water,  133. 

Diuretics,  511,  513,  519. 

Donovan's  Solution,  96. 

Doses,  9,  22. 

Dover's  Powder,  267. 

Drastics,  427,  437. 

Duhoisia,  307. 

Dulcamara,  297. 

Duodenal  Digestion,  421. 

Duodenum,  421. 
(1  Dyspepsia,  408. 

Dyspnoea,  485,  487. 

EchaUum,  249. 
Ecgonin,  205. 
Egg,  378. 

 Flip,  135,  378. 

Elaterium,  249. 
Elemi,  222. 
Elutriation,  5. 
Emetics,  415,  419,  420. 
Emetin,  267. 

Empirical  Treatment,  396. 
Emplastra,  11. 
Emulsin,  239. 
Enemata,  21,  430. 
•  Ergot,  367. 
EricacesB,  280. 
Bricolin,  280. 
ErythroxylacetB,  204. 
Es'erin,  229. 
Essences,  11. 
Ether,  152. 

Ethidene  Dichlonde,  154. 
Ethylate  of  Sodium,  155. 
Euciilyptus,  246. 
Eugenol  and  Eugenm, 
Euonymus,  219. 
EuphorbiaceiE,  325. 
Expectant  Treatment,  396. 


Expectorants,  483,  491. 
Extracta,  11. 

Farina  Tritici,  365. 

Fatty  Degeneration,  97,  460. 

Pel  Bovinum,  375. 

Fennel  Fruit,  256. 

Ferri  lodidum,  115. 

Ferrum,  72. 

Fever,  524. 

Ficus,  340. 

Pilices.  370. 

Filix  Mas,  370. 

Flour,  365. 

Flnavil,  281. 

Foeniculum,  256. 

Fowler's  Solution,  95. 

Friar's  Balsam,  281. 

FriedrichshaU  "Water,  39. 

Fuchsine,  172. 

Fungi,  372. 

GaduB  Morrhua,  379. 

Galbauum,  254. 

Uallic  Acid,  337. 

Galls,  336. 

Gamboge,  212. 

Gargavismata,  16. 

Gelatin,  379. 

Lielsemium,  291. 

General  Tberopeutics,  392. 

Generative    Organs,  Substances 

acting  on,  538. 
Gentian,  293. 
Geutianacese,  293 
Glucosides,  9. 
Glycerina,  13. 
Glycerinum,  285. 
GlycoooU,  282. 
Glycyrrhiza,  224. 
Goa  Powder,  230. 
Gossyiiium,  206._ 
GraminacetE,  365. 
Granati  Radix,  247. 
Gregory's  Powder,  317. 
Guaiacol,  172. 
Guaiacum,  213. 
Guaraua,  '204. 
Gum  Eesins,  9. 
Gums,  8. 
Guttapercha,  280. 
Guttilera3,  212. 
Gynocardia  Odornta,  248. 

Hcematinics,  440.  453. 
Hffiuialoxyluni,  233. 
Hffiinoglobin,  447. 
Hreraorrhage,  471. 
Hcemostatics,  475,  477 
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Hamamelis,  316. 
Health,  392. 
H  eat,  520. 

Helletore,  Green,  360. 
Hemidesmus,  293. 
Hemp,  Indian,  341 
Hesperidin,  20'/. 
Hippuric  Acid,  282. 
Hirudo,  385. 
Homatropiu,  307. 
Honey,  380. 
Hop,  343. 

Hordeum  Deoorticatum,  366. 
Hunyadi  Jkuos  Water,  39. 
Hydragogues,  429,  436. 
Hydrargyri  lodidum  Rubrum,  115. 

 Tiride,  115. 

Hydrargyrism,  91. 
Hydrargyrum,  84. 
Hydrochloric  Acid,  125. 
Hymenoptera,  380. 
Hyosoyamia,  306. 
Hyoscyamus,  306. 
Hypodermic  Injection,  13,  21. 
Hypophosphite  of  Lime,  50. 

 of  Soda,  37. 

Hypophosphites,  101. 
Hypnotics,  500,  507. 

Iceland  Moss,  371. 
Igasuric  Acid,  288. 
Jllicium  Anisatuin,  178. 
Immediate  Treatment.  395. 
Impurities,  Table  and  Detection 

of,  7. 
Incompatibility,  23. 
Inditfo,  238. 
Infusions,  13. 
Inhalation,  21. 

Injection,  Hypodermic,  IS,  21. 

 Interstitial,  21. 

Insect  Powder,  274. 
Intestine,  Therapeutics  of,  425. 
Intestines,  Substances  acting  on, 
437.  ' 
Inulin,  274. 
Iodine,  110. 
Iodoform,  173. 
Ipecacuanha,  267. 
Iridaceffi,  353. 
Iris,  354. 
Iron,  72. 
Isinglass,  379. 
Isonandra  Gatta,  280. 

Jaborandi,  217. 
Jalap,  296. 
Jalapas  Resina,  298. 
Jalapin,  295. 


James's  Powder,  102. 
Juniper,  350. 

Kairin,  172. 
Kamala,  328. 
Kidney,  509. 

 ,  Substances  acting  on,  519. 

Kino,  226. 
Kousso,  241. 
Krameria,  203. 
Kreasol,  172. 

Labiataa,  314. 
Lactuca,  277. 
Larch  Bark,  347. 
Laudaniu,  184,  195. 
Lauraceffi,  319. 
Laurocerasus,  241. 
Lavender,  314. 
Laxatives,  430,  437. 
Leech,  385. 
Leguminosee,  223. 
Lemon,  209. 
Lichenes,  371. 
Liliacese,  355. 
Limonis  Cortex,  209. 

 Sucous,  209. 

Linaceoe,  205. 
Linctus,  16. 
Lini  Semina,  205. 
Linimeuta,  13. 
Linoleic  Acid,  205. 
Liquidambaraoete,  Z'ii. 
Liquor  Pancreatiens,  376. 
Liquores,  13. 
Liquorice,  224. 
Lithium,  47. 
Litmus,  372. 
Liver,  439. 

- — ,  Substances  acting  on,  445. 

Lixiviation,  6. 

Lobelia,  279. 

Lobehaceee,  279. 

LoganiaceEe,  288. 

Lotiones,  13. 

Lupulus,  342. 

Maceration,  6,  15. 
Magnesium,  53. 
Magnoliacere,  178. 
Malaria,  Quinia  in,  265. 
Male  Fern,  370. 
Malt  Extract,  366. 
Malvacete,  206 
Manganesium,  82. 
Manna,  287. 
Maatiche,  221. 
Matico,  331. 
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Measures,  16. 
Meconic  Acid,  184,  195. 
Mecouin,  184. 
Mel,  380. 

Melauthaceee,  360. 

Mellita,  13. 

Mentha  Piperita,  315. 

 Viridis,  315. 

Menthol,  315. 
Mercury,  84. 
M  etaboUsm,  464. 
Metamorphia,  184,  195. 
Methylene  Bichloride,  155, 
Mezereon,  324. 
Mica  Panis,  365, 
Misturffi,  13. 
Moffat  Waters,  121. 
Moraceffi,  340. 
Mori  Succus,  341. 
Morphia,  184,  194. 
Morphite  Acetas,  187. 

 Hydrochloras,  186 

Morrhuse  Oleum,  379. 
Mosohus,  373. 
Mucilagines,  14 
MQScaria,  372. 
Musk,  373. 
Mustard,  199. 
Myristica,  318. 
Myristicacese,  318. 
Myrosin,  200. 
MyiTh,  ■l2\. 
Myrtaceffi,  242. 

Narcein,  184, 195. 
Narcotics,  499,  508. 
Narcotin,  184,  195. 
Natural  Eecovery,  393. 
Nectandree  Cortex,  323. 
Nervous  System,  492., 

 ,  Substances   acting  ou, 

507. 

Neutral  Substances,  9. 
Nicotin,  308. 
Nitric  Acid,  125. 
Nitrite  of  Amyl,  162. 
Nitroglycerine,  164. 
Nitrous  Ether,  156. 

 Oxide  Gas,  153. 

Non-Officinal  Drugs,  388. 
Nutmeg,  318. 
Nux  Vomica,  288. 

Oils,  Fixed  and  VolBtilo,  8. 

Oleacea;,  283. 

Oleate  of  Mercury,  87. 

Oleic  Acid,  287. 

Olein,  283. 

Oleo-resius,  8. 


Oleum,  14. 

■  Crotouis,  326. 

 Liui,  206. 

 Morrhuffi,  379. 

 Olivse,  283. 

 Phosphoratum,  99. 

 EiciQi,  .327. 

 Eutse,  215. 

 Sin  ijris,  199. 

 Tlieobromse,  211. 

Oliva,  283. 
Ophelic  Acid,  294. 
Opiauin,  184,  195. 
Opium,  183. 

 ,  Constituents  of,  184,  195. 

Ovi  Albumen,  378. 

 Vitellus,  378. 

Ox  BUe,  375. 

Oxyhsemoglobin,   Eeductiou  of, 

450,  452. 
Oxymel,  126,  381. 
  ScQlffi,  356. 

Pachydermata,  377. 
Pack,  Wet,  535. 
Pain,  500. 
PalmaceiE,  364. 
Palmitic  Acid,  288. 
Palmitin,  283. 
Paucreaticus,  Liquor,  373. 
Papaveracece,  183. 
Papaver  Ehoeas,  199. 
Papaverina,  184,  195. 
Papaveris  Capsules,  183. 
Paracoto  Bork,  370. 
Paralysis,  501. 
ParamorphiM,  184,  195. 
Paregoric  Elixir,  186,  321. 
Pareira,  179. 
Pathology,  333. 
Pearl  Barley,  366. 
Pectin,  9. 
Pellitory,  273. 
Pelosiu,  179. 
PeiJper,  329. 
Peppermint,  315. 
Pepsin,  375. 
Percolation,  6,  15. 
Peru  Balsam,  226. 
Peruvin,  227. 
Pessaries,  16. 
Petrolatum,  174. 
Phenic  Acid,  168. 
Phenol,  168. 

Pharmaceutical  Preparations,  L'st 

of,  388. 
Phosphoric  Acid,  125. 
Pl)osphorus,  99. 
Physostigma,  228. 
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Picrotoxin,  180. 

Pilocarpi  Folia,  216. 

Pilalse,  14. 

Pimeuto,  245. 

Pimpinella  Anisnm,  253. 

Piper  Nigrum,  328. 

Piperaeece,  329. 

Piperm,  329. 

Pisces,  379. 

Pix  Burgimdica,  848. 

 Liquida,  34a. 

Plumbum,  58. 
Piummer's  Pill,  86. 
Podophyllum,  177. 
Polychroite,  353. 
Polygalacese,  202. 
PoIygonaeeiE,  317. 
Porpbyi-oxin,  184,  195. 
Potassa  Sulphurata.  119. 
Potassii  lodidum,  29,  111. 
Potassium,  27. 

 Bromidum,  29,  116. 

Prescribing,  19. 
— — ,  Incompatibility  in  23. 
Prescription,  The,  25. 
Preventive  Treatment,  395. 
Products,  Oi-ganio,  Table  of,  386, 
Proof  Spirit,  136. 
Propylamiu,  167. 
Prune,  240. 
Prussic  Acid,  165.. 
Pterocarpi  Lignum,  225. 
Pulmonary  Sedatives,  484 
Pulveres,  14. 
Pulverisation,  5 
Pungeuts,  399,  404,  414 
Punicin,  247, 

PupU,  Substances  acting  on.  538. 
Pyrethnun,  273. 

 Eoseum,  274. 

Pyrexia,  525. 
Pyridin  Compounds,  308. 
PyrogalUc  Acid,  340 
Pyroxylin,  206. 

Quassia,  218. 
Quebrdcho,  292. 
Quercfls  Cortex,  335 
Quinia,  260. 

- — ,  Substitutes  for  267 
Quinia;  Sulphas,  262 
Quinidia,  260. 
Quinism,  264. 

Eanunculaceffi,  175. 
Rational  treatment,  392 
Recovery,  393. 
Rectified  Spirit,  134. 
Red  Sandal  Wood,  225 
2  J— 8 


Reduced  Iron,  74. 

Refrigerants,  521,  529. 

Removal  of  Cause,  395. 

Resin,  346. 

Resins,  8. 

Resorcin,  171. 

Resiriratory  System,  478. 

 ,  Substances  acting 

491.  ^ 

Ehamnacece,  219. 

Rhamnus,  219. 

  Frangula,  220. 

 Purshiana,  220. 

Rheum,  317. 

Rhoeados  Petala,  199. 

Eicini  Oleum,  327. 
Eicinoleic  Acid,  327, 
Eoccella,  372. 
Eochelle  Salt,  36,  39. 
Eodeutia,  373. 
Rosa  Canina,  238. 

 CenlifoUa,  238. 

 Gallico,,  238. 

Rosacete,  238. 
Rosemary,  314. 
Rottlera  Tiuetoria,  328 
Rue,  215. 
Ruminautia,  373. 
Ruta  Graveolens,  215. 
Rutaceaj,  215. 

SabadiUa,  360. 
Sabinie  Cacumina,  350 

 Oleum,  351. 

Saccharum,  369. 

 Lactis,  374. 

Saffranin,  353. 
Saffron,  353. 
SalicaceEB,  331. 
Salicin,  332. 
Salicylic  Acid,  332. 
Salicyluric  Acid,  333. 
Saline  Diuretics,  515. 
- —  Pui-gatives,  428. 
Sabx,  331, 

Sambucus  Niger,  258. 
Santonica,  274. 
Santonin,  274. 
Sapindacete,  204. 
Sapo  Anlmalis,  374. 

 Durus,  284. 

 Mollis,  284. 

Saponin,  202. 
SapotaceiE,  280. 
Sarsa,  354. 
Sassafras,  322. 
Savin,  350. 

Scammonia;  Radix,  2D4. 
 Eesiua,  295. 
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Scammonium,  295. 
Scilla,  355. 
Scleromucin,  367. 
Sclerotic  Acid,  387. 
Scoparium,  225. 
SerophulaxiaceiE,  309. 
Secale  Cereale,  367. 
Sedatives,  Cardinc,  476. 

 ,  Cerebral,  SOG,  508. 

■  ,  Pulmonary,  481. 

Senega,  202. 
Semia,  231. 
Sensation,  494. 
Serijentary,  324. 
Sevum,  374. 
Shampooing,  450. 
Sben-y,  135. 
Sialagogiies,  399,  40k 
Signs  and  Symbols,  16. 
Silver,  63. 
SimarnbacesE,  21>3. 
Stnapis,  199. 
Sinigriu,  200. 
Slrin,  520. 
Sleep,  495. 
SmilaceiE,  354. 
Smilaciu,  354. 
Soap,  284,  374. 
SodiB  Arseuias,  90. 

 Hyposulphis,  131. 

 Sulpbis,  130. 

 Snlpbocarbolas,  168. 

•  Valerianas,  272. 

Sodii  Nitris,  132. 

•  SaUcylas,  333. 

Sodium,  35. 

 Etbylate,  155. 

Solanaceaj,  297. 
SolenosteQima,  2,32. 
Solutions,  13. 
Spanish  Fly,  382. 
Sparteiu,  225. 
Speai-mint,  315. 
Spermaceti,  377. 
Spigelia,  291. 
Spirit  of  Nitre,  156. 
Sxiirits,  14. 

Spiritus  .ffitheris,  151. 

 Nitrosi,  156. 

  Eectiiicatus,  134. 

■  Tcnuior,  135. 

 Vini  GalUci,  135. 

Spurred  Rye,  367. 
Stjiiill,  35.5. 
Snirch,  365. 

Stimulimts,  Cardiac.  467,  470. 

 Cerebral,  4{!8,  507._  _ 

 Circulatory,  469,  476. 

 External,  536. 


Stimulants,  Gastric,  406. 

 Intestinal,  429. 

 Keual,  414,  415. 

 Eespiratory,  482. 

l^tomachics,  406,  414. 
Stramonii  Folia,  305. 

 Semiua,  305. 

Strathpelier  Water,  121. 
Strychnia,  288. 

 ,  Antagonists  of,  291. 

 Poisoning,  289. 

Styptics,  475,  '536. 
St.yracin,  227,  335. 
Styi'as  Pra^paratiis,  334. 
St.vrol,  334. 

Subcutaneous  Injection,  13. 
Succi,  14. 
Sudoriacs,  522. 
Suet,  374. 
Sugar,  369. 

 of  Milk,  374. 

Sulphur,  119. 
Sulphuric  Acid,  124. 
Sulphuris  lodidura,  115,  120. 
Sulphiu-ous  Acid,  1.30. 
Sumbul,  2,58. 
Suppositories,  14. 
Symptomatic  Treatment,  395. 
Syncope,  475. 
Syi-ups,  14. 

Syrupus  Simplex,  369. 


Tabaci  Folia,  307. 

Tables  of  Anthelmintics,  436. 

 of  Drugs  actiae  on  Stomach, 

414. 

 influencing  Metabolism, 

463. 

 of  Non-officinal  Drag's,  oSS. 

 of  Pharmaceutical  Prepara- 
tions, 388. 

 of  Eemedies  acting  on  Month, 

404. 

 iniiueucing  Duodenal 

Digestion,  425. 

 Vomiting,  420. 

 of  Substances  acting  ou  the 

Blood,  454. 

 the  Body  Heat,  529. 

 the  Circulatory  Sys- 
tem, 477. 

,  the  Generative  Or- 
gans, 538. 

 the  Intestines,  437. 

 the  Kidney,  519. 

 the  Liver,  4-K). 

 the  Nervous  Sys- 
tem, 507. 
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Tallies  of  Substances  acting  on 

the  Pupa,  608. 
 the  EespiratorySys- 

tom,  491. 

  of  Vegetable  and  Animal 

Products,  386 
Tamarind,  23  i. 
Tannic  Acid,  336. 
Tar,  349. 
Taraxacum,  276. 
Tartar  Emetic,  102. 
Tartaric  Acid,  127. 
Tea,  211. 

Terebinthina  Canadensis,  347. 

Terebiuthinoe  Oleum,  343. 

Thebala,  195. 

Thebolactic  Acid,  184. 

Theiu,  211. 

Theobroma  Oil,  211. 

Theobromiu,  211. 

Theriaoa,  370. 

Thus  Americanum,  .348. 

Thymelacete,  324. 

Thymi  Oleum,  316. 

Thymol,  316. 

TincturiE,  14. 

Tolu  Balsam,  228. 

Tonics,  Hoematinic,  449,  459. 

 ,  Stomachic,  414. 

Tragacanth,  223. 
Trimethylamin,  167. 
Trochisci,  15. 
Tropic  Acid,  300. 
Tropin,  300. 
Turmeric,  352. 
Turpentine,  343. 

TTlmaceee,  335. 
trimi  Cortex,  335. 
UmbeUiferse,  250. 
Unguenta,  15. 
Uuguentum  Simplex,  377. 
Unne,  Drugs  afiecting,  52. 


Ursone,  280. 
TJvaa,  213. 

 Ursi  Folia,  280. 

Valerian,  272. 
ValerianaceEe,  272. 
Valero],  342. 
Vapores,  15. 
VaseUne,  174. 
Veratria,  361. 
Veratrum  Viride,  360. 
Vesicants,  537. 
Vichy,  Waters  of,  41,  447. 
Vina,  15. 

Vini,  Spiritus  Eect.,  134. 

 .  Tennio]-,  135. 

— — ,  Gallici,  Spiritus,  235. 
Viuum  Xerioum,  135. 
VitacesE,  213. 
Vomituig,  415. 

Water,  132. 

 Baths,  533. 

Waters,  Alkaline,  41,  448. 

 ,  Aperient,  56. 

 ,  Chalybea.te,  79. 

 ,  Saline  Pui-gative,  39,  56 

 ,  Soda,  42. 

 ,  Sidphated,  41. 

Weights  and  Measrae''  16 
Wet  Pack,  535. 
Woodhall  Water,  114. 

Teast,  372. 

Yellow  Jasmine,  291 

Yolk  of  Egg,  378. 

Zinci  Valerianas,  273. 
Ziucum,  67. 
Zingiber,  315. 
Zingiberaceoe,  351. 
Zjgophyllaceffi,  213. 
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lege, I'hysician  at  King's  College  Hospital. 

Other  volumes  will  follow  in  due  course. 
Cassell  i£  Company,  Limiieii,  LonJon  ;  and  ail  BoolsfUcrs. 


Clinical  Manuals 

FOR 

Practitioners  and  Students  of  Medicine. 

Complete  Monographs  on  Special  Subjects, 
n^HE  object  of  this  Series  is  to  present  to 
the  Practitioner  and  Student  of  Medicine 
original,  concise,  and  complete  monographs 
on  all  the  principal  subjects  of  Medicine  and 
Surgery,  both  general  and  special. 

It  is  hoped  that  the  series  will  enable 
the  Practitioner  to  keep  abreast  with  the  rapid 
advances  at  present  being  made  in  medical 
knowledge,  and  that  it  will  supplement  for 
the  Student  the  comparatively  scanty  infor. 
mation  on  special  subjects  contained  in  the 
general  text-books. 

The  Series  will  form  a  complete  Ency- 
clopaedia of  Medical  and  Surgical  Science 
in  separate  volumes. 

The  Manuals  will  be  written  by  leading 
Hospital  Physicia.is  and  Surgeons,  whose 
vvork  on  each  special  subject  may  be  con- 
sidered to  be  authoritative. 

The  Manuals  will   be  printed  in  clear 
type  upon  good  paper.    They  will  be  of  a 
size  convenient  for  the  pocket,  substantially 
bound  in  blue  cloth  limp,  with  blue  edges 
Each  volume  will  contain  about  544  pages, 


and  will  be  freely  Illustrated  by  Original 
Chromo-Lithographs  and  Woodcuts,  when 
required,  and  will  be  published  at  about  8s.  6d. 


IN  ACTIVE  PREPARATION. 

1.  — Syphilis.    By  Jonathan  Hutchinson,  F  R.S., 

F.  R.C.S.,  Consulting  Surgeon  to  the  London  Hospital  and  to  the 
Royal  London  Ophthalmic  Hospital. 

2.  — Insanity,  incliidinf/  Hyi-terid.  Ey  Georce 

H.  Savage,  M.D.  ,  Medical  Superintendent  and  Resident 
Physician  to  Bethlern  Royal  Hospital,  and  Lecturer  on  Mental 
Diseases  at  Guy's  Hospital. 

2-— Diseases  of  the  Breast.  By  Thomas  Bryant, 

F.R.C.S.,  Surgeon  to  and  Lecturer  on  Surgery  at  Guy's 
Hospital. 

4.— Intestinal    Ohstritction.     By  Frederick 

Treves,  F.R.C.S.,  Assistant  Surgeon  to  and  Lecturer  on 
Anatomy  at  the  London  Hospital. 

c^.—Surqic.al  Diseases  of  the  Kidney.  By 

Henry  Morris,  M.B.,  F.R.C.S.,  Surgeon  to  and  Lecturer  on 
Surgery  at  Middlesex  Hospital. 

6.— The  Pulse.     By  W.   H.  Broadbent,  M.D., 

F.R.C.P.,  Physician  to  and  Lecturer  on  Medicine  at  St.  Mary's 
Hospital. 

■J.— Diseases  of  the  Tongue.    By  H.  T.  Butlin, 

F.R.C.S.,  Assistant  Surgeon  to  St.  Bartholomew's  HospUal, 

8.—Sar</ieal  Diseases  of  Ch  ildren.  By  Edmund 

Owen",  M.B.,  F.R.C.S.,  Surgeon  to  the  Children's  Hospital, 
Great  Ormond  Street,  and  Surgeon  to  and  Lecturer  on  Anatomy 
at  St.  Mary's  Hospital. 

g,— Diseases  of  the    Urethra.    By  Cleme.nt 

Lucas,  B.S.,  M.B.,  F.R.C.S.,  Senior  Assistant  Surgeon  to  Guy's 
Hospital. 

10.— Diseases  of  Joints.    By  Howard  Marsh, 

F  R.C.S.,  Senior  Assistant  Surgeon  to  and  Lecturer  on  Anatomy 
at  St  Bartholomew's  Hospital,  and  Surgeon  to  the  Children  s 
Hospital,  Great  Ormond  Street. 

I,  -^Fractures  and  Dislocations.  By  T.  Picker- 
ing Pick,  K.R.CS.,  Surgeon  to  and  Lecturer  on  Surgery  at 
St.  George's  Hospital. . 

Other  Volumes  ivill  Jollmv  in  <hic  course. 
Cassell      Company,  Limited,  Ludg.itc  Hill,  London. 
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The  Year  Book  of  Treatment. 


A  Critical  Review  for  Practiiioners  of  Medicine. 
Crown  Svo,  320  pages,  cloth,  price  5s. 


THE  object  of  this  book  is  to  present  to  the  Prac- 
titioner  not  only  a  complete  account  of  all  the 
more  important  advances  made  in  the  Treatment  of 
Disease,  but  to  furnish  also  a  Review  of  the  same  by 
a  competent  authority. 

Each  department  of  practice  will  be  fully  and 
concisely  treated,  and  into  the  consideration  of  each 
subject  will  enter  such  allusions  to  recent  pathological 
and  clinical  work  as  bear  directly  upon  Treatment. 

The  medical  literature  of  all  countries  will  be 
placed  under  contribution,  and  the  work  will  deal  with 
all  matters  relating  to  Treatment  that  have  been  pub- 
lished during  the  year  ending  September  30th,  1884. 

A  f  till  reference  imll  be  given  to  every  article  noticed. 
The  Year  Book  will  be  Published  Annually  in  December. 

List  of  the  Subjects  and  Co,\trii3utors  :— 


S 


7.  Aneemia,  Scurvy,  &c.  By  Sidney  Coupland,  M.D., 

F.R. CP.,. Physician  to  Middlesex  Hospital. 

8.  Medlcal  Disaasss  of  CMldren.    By  A.  E.  Sanso.m, 

M.D,,.  F-.R.C.P.,  Physician  to  the  North  Eastern  Hos- 
pital for  Children  and  to  the  London  Hospital. 

9.  Continued  Fevers.    By  F.  A.   Mahomed,  M.D., 

F.R. CP.,  Physician  to  the  London  Fever  Hospital  and 
Assistant  Physician  to  Guy's  Hospital. 

10.  General  Surgery.   By  Thomas  Bryant,  F.R.C.S., 

Surgeon  to  Guy's  Hospital,  and  Frederick  Tre\'es, 
F.R.C.S.,  Assistant  Sur^'eon  to  ihe  London  Hospital. 

11.  Orthopaedic  Surgery.  By  J.  Wa  <kington  Hawar:), 

F.R.C.S.,  Surgeon  to  St.  George's  Hospital. 

12.  The  Surgery  of  the  Female  Pelvic  Organs. 

By  J.  Knovvsley  Thornton,  M.B.  and  CM.,  Surgeon 
to  the  Samaritan  Hospital. 

13.  Diseases  of  the  Genito-urinary  Organs.  By 

Reginald  Harrison,  F.R.C.S.,  Surgeon  to  the  Royal 
Infirmary,  Liverpool. 

14.  Surgical  Diseases  of  Children.     By  Edmund 

Owen,  F.R.CS.,  Surgeon  to  the  Children's  Hospital, 
Great  Ormond  Street,  and  to  St.  Mary's  Hospital. 

15.  Venereal  Diseases.    By  Alfred  Cooper,  F.R.CS., 

Surgeon  to  the  Lock  Hospital. 

16.  Diseases  of  Women.    By  John  Williams,  M.D., 

F.R. CP.,  Obstetric  Physician  to  University  College 
Hospital. 

17.  Midwifery.     By    Francis    H.  Champneys,  M.B., 

F.R.C.P.,  Assistant  Obstetric  Physician  to  St.  George's 
Hospital. 

18.  Diseases  of  the  Skin.     By   Malcolm  Morris, 

F.R.CS. Ed.,  Surgeon  to  the  Skin  Department,  St. 
Mary's  Hospital. 

19.  Diseases  of  the  Eye.    By  Henry  Power,  F.K.CS., 

Ophthalmic  Surgeon  to  St.  Bartholomew's  Hospital. 

20.  Diseases  of  the  Bar.      By  George  P.  Field, 

M.R.C.S.,  Aural  Surgeon  to  St.  Mary's  Hospital. 

21.  Diseases  of  the  Throat.    By  Felix  Semon,  M.D., 

M.R.C.P.,  Physician  to  the  Throat  Department,  bt. 
Thomas's  Hospital. 
22  Summary  of  the  Therapeutics  of  the  Year. 
By  Walter  G.  Smith,  M.U.,  F.K.Q.Cl'.L,  kitig  s 
Professor  of  Materia  Mcdica,  School  of  Physic,  'Irmiiy 
Coliege,  Dublin. 

Casscll     Ccwf'any,  r.imilol,  I.omlcii ;        all  lircksellt  rs 
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Authoritative  Work  on  Health  by  Eminent 
Physicians  and  Surgeons. 

The  Book  of  Health. 

A  Systematic  Treatise,  for  the  Professional  and  General  Reader 
upon  the  Science  and  the  Preservation  of  Health    .  21s, 

CONTENTS. 

1.  Introductory. 

o  A       ^         -r^      ■  S-  SAVORY,  F.R.S. 

2.  Food  and  its  Use  in  Health. 

By  SIR  RISDON  BENNETT,  M.D.,  F.R.S. 

3.  The  Influence  of  Stimulants  and  Narcotics  on  Health. 

By  T.  LAUDER  BRUNTON,  M.D.,  F.R.,S. 

4.  Education  and  the  Nervous  System. 

By  J.  CRICHTON-BROWNE,  LL.D.,  M.D. 

5.  The  Influence  of  Exercise  on  Health. 

By  JAMES  CANTLIE.  F.R.C.S. 

6.  The  Influence  of  Dress  on  Health. 

By  FREDERICK  TREVES,  F.R.C.S. 

7.  The  Influence  of  our  £virroundings  on  Health 

By  J.  E.  POLLOCK,  M.D. 

8.  The  Influence  of  TraveUing  on  Health 

By  J.  RUSSELL  REYNOLDS,  M.D.,  F.R.S. 

9.  Health  at  Home. 

By  SHIRLEY  MURPHY.  M.R.C.S. 

10.  Health  m  Infancy  and  Childhood 

11.  Health  at  School.  ''''          ^HEADLE,  M.D. 

12.  The  Eye  and  Sight  ^^^^'^NT  DUKES,  M.D. 

13.  The  Ear  and  Hearing.  ^''''^^  ^•'^•C-S- 

14.  The  Throat  and  Voice.  ^-R-C-S. 

15.  The  Teeth.                   '  ^^^^ISTOWE,  M.D.,  F.R.S. 

16.  The  Skin  and  Hair.  CHARLES  S.  TOMES,  F.R.s. 
17-  Health  in  India.  Malcolm  morris. 

By  SIR  JOSEPH  FAYRER,  K.C.S.I.,  F.R  S  and 

18  PH«,ot.,       .  J-  EWART,  M.D. 

IS.  Climate  and  Health  Resorts. 

By  HERMANN  WEBEK,  M  D 
Edited  by  MALCOLM  MORRIS. 


stand . 
health 


,      -1  of  schools,  workshops!  rnd^ther  e  ^nir^K"  """^  '■'=^P°"''iblc  for  the 

large  concourse  of  individuals  but  to  every  n  en^b^^^  "'^'"''^  '^"'^  ^ 

aoxious  to  secure  the  highes  possibird^LT    V  I    [  ''''^°^""""''y  "'•'o 
and  for  his  /amily.--/:„„""  ^        ^  '^^^ree  of  healthy  hving  for  himself 

Ccnpany,  LinnM,  London;  anU all  Bock.clUr.. 
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Important  Work  on  Sanitation. 

Our  Homes,  a7td  How  to  Make 
them  Healthy. 

Willi  numerous  Piactical  Illustrations.  Edited  by  Shirley 
FORSTER Murphy,  Medical  Officer  ofHeallh  lo  the  Parish  of 
St.  Pancras ;  Hon.  Secretary  to  the  Epidemiological  Society, 
and  to  the  Socittv  of  Medical  Officers  of  Plcaith.  960  pages. 
Royal  8vo,  cloth  ....  lits. 

CONTENTS. 

Health  in  lhe  Home.    By  W.  B.  RICHARDSON,  M.D.,  LL.D.. 

F.R.S. 

Architecture.    By  P.  GORDON  SMITH,  F.R.I. B.A.,  and  KEITH 

DOWNES  YOUNG,  A.R.I.E.A., 
Internal  Decoration.      By  ROBERT  W.  EDIS,  F.S.A.,  and 

MALCOLM  MORRIS,  F.R.C.S.  Ed. 
Lighting.     By  R.  BRUDENELL  CARTER,  F.R.C  S. 

Warming  and  Ventilation.    By  DOUGLAS  G ALTON,  C.B., 
D.C.L.,  F.R.S. 

House  Drainage.   By  WILLIAM  EASSIE,  C.E.,  F.L.S.,  F.G.S. 
Defective  Sanitary  Appliances  and  Arrangements.  By 

PROF.  W.  H.  CORFIELD,  M.A.,  M.D. 
Water.    By  PROF.  F.  S.  B   FRANCOIS  DE  CHAUMONT,  M.D., 
F.R.S.;  ROGERS  FIELD,  B.A.,  M.I.C.E. ;  and  J.  WALLACE 
PEGGS,  C.E. 

Disposal  of  Refuse  by  Dry  Methods.    By  THE  EDITOR. 
The  Nursery.    By  WILLIAM  SQUIRE,  M.D.,  F.R.C.P. 
House  Cleaning.    By  PHYLLIS  BROWNE. 
Sickness  in  the  House.    By  THE  EDITOR. 
Legal  Responsibil'ties.    By  THOS.  ECCLESTON  GIBB. 

&c.  &c. 

"A  large  amount  of  useful  information  concern'ng  all  the  rights,  duties, 
and  privileges  of  a  househqWer.  as  well  as  about  the  best  means  of  rendering 
the  home  picturesque,  comfortable,  and,  above  all,  wholesome."— 7"»»/«. 

Fourth  and  Cheap  Edition.    Price  is.  6d.  ;  cloth,  2s. 

A  H andbook  of  Ntirsing 

For  the  Home  and  for  the  Hospital.  My  Ca-i  herine  J.  Woon, 
Lady  Superintendent  of  the  Hospital  for  6ick  Children, 
Great  Orinond  Street. 


Cassrli,  &  COMPANY'.S  COMPLETE  C.\T.AI,OGUE,  containing 
particulars  of  several  Hundred  Volumes,  including  Bibles  and 
Religious  Works.  Illustrated  and  Fine- Art  ]'oluincs.  Children's 
Books,  Dictionaries,  Educational  Works,  History,  Natural 
History,  Household  and  Domestic  Treatises,  Science,  Travels, 
&c.,  together  with  a  Synopsis  of  their  numerous  Illustrated 
Serial  Publications,  sent  post  free  on  application. 

Casscll  &  Company,  Limited,  London  ;  and  all  Booksellers. 
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